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Public Utility Commission of Texas Dennis L. Thomas
7800 Shoal Creck Boulevard - Suite 400N © Chairman

Austin, Texas 78757 - 512/458-0100 Jo Campbell

Commissioner

Marta Greytok

Commissioner

TO: ALL BULK POWER TRANSMISSION PROJECT REVIEW PARTICIPANTS

Since the review meetings held in early December 1987, the project
staff has made several substantive revisions to the final report, based
on questions and comments at the meeting or subsequently submitted by .
letter. These changes were necessary to reflect some corrections in the -
input data, additional loadflow analyses performed by LCRA and the City

- of Austin, and a more up-to-date assessment of the future course of the
natural gas market in Texas.

You are invited to attend a joint meeting of the review committees
to be held on Friday, April 29, at 9:00 a.m. in the Commissioner’s
Hearing Room at 7800 Shoal Creek Blvd., here in Austin. At the meeting,
project staff members will discuss the changes which have been made in
the final report in the past few months.

Under separate cover, you will receive copies of the revised
Chapters 4 and 5 which, as you may recall, contain all of the results
from the MAPS/MWFLOW computer model scenarios. The findings and
conclusions contained in Chapters 1 and 8 (which are based on 4 and 5)
will also be revised to reflect these new model runs and other comments

. elicited from the earlier reviews. These topics will be discussed in
detail at the April 29 meeting. The final report, including any
necessary "last minute" changes, will be presented to the Commissioners
at their administrative meeting scheduled for Wednesday, May 4.

If, in the meantime, you have any questions or comments about the
study or the new model runs, please give me a call at (512) 458-0102.

Sincerely,

(Sl Mosene

B111 Moore, Economist
Electric Division

cc: Chairman Thomas
Commissioner Campbell
Commissioner Greytok
Coyle Kelly, Executive Director
Jay Zarnikau, Acting Electric Director



- Electric Reliability Council of Texas

Tom Sweatman
Exgcutlve Director ’

May 3, 1988

V~IB111 Moore: .
~Project Director '
wi-Public Utility Comm1551on S R
7800 Shoal Creek Blvd., Suite 400N “
"¥~:Aust1n, Texas - 78757 ‘ o

Dear Bill:

ERCOT appreciates the opportunity to provide comments on

~the PUC's  Bulk Power Transmission Study. - Our comments are
,enclosed.

 ERCOT espe01ally apprec1ates the w1111ngness of the PUC

Staff to listen to our concerns and address the many problems

-~ that have arisen during the course of the Study. We look
'urforward ‘to this continued spirit of cooperation. :

Sincerely

Eff;R; T. Sweatman
“Executive Director

RTS:ncf o
ENCL:noted

7200 MoPac Expressway, Suite 250 Austin, Texas 78731 (512) 343-7215 FAX: (512) 343-8134
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" ERCOT Response to Final Draft
of the Texas PUC Bulk Power Transmission Study

ERCOT commends the efforts of the PUC staff in its attempts
to estimate the "fuel and cost savings which may be realized
through enhanced operating coordination of the interconnected
utilities 1in Texas". While ERCOT believes the Staff's
assumptions and conclusions overstate realizable savings, as
shown by the calculations below, the study indicates that
existing ERCOT economy programs are achieving most of the
economically obtainable savings. ' : ‘

The most accurately modeled year, historical 1986, indicates
a maximum savings potential of $51.2 million. However, this
ignores the cost of transmission losses, additional capacity to
supply the increased losses, wheellng, and a central dispatching

~ center. It also fails to recognize the savings from existing

ERCOT economy programs . When these factors are taken into
account, the actual savings opportunity becomes:
+ Maximum 1986 savings indicated by the Study ----- $51,200,000
+ Cost of Losses and wheeling associated with

estimated transfersl [ —— (10,810, 000)
« Added capacity to supply increased 1ossesz ------ (12,870,000)

e Estimated cost of operating a central
dispatching office (facility with dispatch
computer, data links from all control areas,
24-hour staffing with design and

computational capability)3 -----==--=--=----—--- (10,100,000)
« Maximum unrealized savings from study =---------- $17,420,000

¢ Savings from existing ERCOT economy programs ---- $12,160,000

The net savings estimated by the Study under ideal dispatch
conditions are close to those currently being realized with
existing ERCOT economy programs. ,

Reliability may be jeopardized with the level of transfers
proposed by the Study. The Staff only looked at line outage

~contingencies in a 1990 sensitivity case using non-simultaneous

transfer limits, but even those constraints were not modeled in
the 1986 case. However, ERCOT protects the system against other



types of outages as well, such as loss of a single generating
plant, any two geneérating units, or a switchyard bus. Therefore,
the 1level of transfers proposed by the Study may not be
achievable without a significant loss of reliability.

Besides the 1986 case, all other cases are for future years
and are based on suppositions of various fuel price scenarios.
The ERCOT economy programs now in place will optimize the savings
in those years, as they are doing now, whether fuel prices are at
the levels theorized by the staff or at any other level.

Perhaps of most importance, the Study points out that "in
order to realize all the benefits of power pooling if natural gas
prices begin to escalate and diverge, the transmission network
will need reinforcement with additional high voltage lines,
particularly between TUEC and HL&P." Also, the Study "assumes
there are cost free technical solutions for any reactive problems
associated with higher line loading." The cost of such additions
have not been addressed in either this Study or the calculations
in this response. These costs are large and must be weighed
against any assumed benefits.

NOTES:

1. Actual 1losses and wheeling costs incurred within
existing ERCOT economy programs over the last 12
months were used to estimate losses and wheeling for

this level of transfers. Computations using the
Staff's numbers indicate even higher levels of
losses.

2. The Staff determined that losses in the 1990 case
increase 143 MW going from "own load" to "pool"
operation. The capacity cost calculation is
determined using $450/kw capacity cost with a fixed
charge rate of 20%.

3. Building, computer, support facilities:
$25,000,000 @ 20% fixed charge rate =--- $ 5,000,000
O&M, personnel, communication ===-====-- 5,100;000

$10,100,000

. ! _ .
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Central and South West Services, Inc.

2121 San Jacinto Street- o  Suite 2500
P. 0. Box 660164 e Dallas, Texas 75266-0164
214-754-1000

May 3, 1988

Mr. Bill Moore

Electric Division

Public Utility Commission of Texas
7800 Shoal Creek Blvd. Suite 400N
Austin, Texas 78757

Dear Bill:

Central and South West Services appreciates the major effort expended by you
and your staff in addressing the major weaknesses identified with the earlier
version of the Bulk Power Transmission Study. The revised study is an
improvement over the previous study in both technical results.

All of the comments which follow are intended to only add constructive
elements to specific sections of the report. -

Chapter 4 Reference Case Assumptions and Results
4.2.1 Overall Savings:

In the last sentence of the fourth paragraph, the word "TUEC" was
omitted after the words "For example, the model shows..."

4.2.3 Monthly Interchange:

In the second to the last paragraph in this section, the statement
"C&SW does its maintenance scheduling for all four of its operating
companies" is not true. The CSW Operating Companies prepare their own
maintenance scheduled and C&SW Services reviews them on a consolidated
basis to insure that there is adequate capacity at all times for the
centralized operations of the CSW System.

4.2.5 Transmission Limitations:

Words contained in the second paragraph of this section describing
_Tables 4.2-15 and 4.2-16 say that these tables show "... loads during the
summer peak hour as reported in the ERCOT loadflow results." The only
portion of the tables that these words could be referring to is a column
labelled "Line Rating(MW)" which implies a maximum load limit and not the
actual loadings during the summer peak. Either words used in the text or

A Member of the Central and South West System
Central Power and Light Company e Public Service Company of Oklahoma e Southwestern Electric Power Company
Transok, Inc. ® West Texas Utilities Company



Mr. B.
May 3,

Page

Moore
1988
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the labelling in the tables need to be changed to reflect the 1nformat10n
shown on the tables.

Chapter 5 Alternative Scenarios

5.1.2 ERCOT Transfer Limitation w1th Qutage:

There_is no text which introduces or describes Table 5.1-2.

The last words in the second paragraph should be "180.0 million" not
$180.0 bllllono"

S.4.1 TImpacts of Losing Nuclear Units: Own-Load Operations:

Table 5.4-1 indicates that LCRA's 1990 operating costs will change
as a result of losing a unit of STP. LCRA is not a participant in this
project so their operating costs should be the same as the reference case
results ($170.9 million) shown here.

990 Low Cogeneration
990 High Cogeneration:

5.6.1 1
5.6.2 1

The sign on the fuel displacement axis of Figures 5.6-1 and 5.6-2 is
opposite that supported by the study results. In cases having less
cogeneration then the reference case more utility fuel is consumed as
shown by comparing Tables 4.2-11 and 5.6-1, which would imply negative
rather than positive fuel displacement. In cases having more
cogeneration than the reference case less utility fuel is consumed, as
shown by comparing Tables 4.2-11 and 5.6-2, which would imply positive
rather than negative fuel displacement.

5.8 DC Interconnection to Adjacent Power Pools:

The first paragraph contains several statements about historical
events leading up to the construction and operation of the existing
ERCOT/SPP interconnection that are either incomplete or incorrect. The
1981 settlement of the interconnection issue did not involve the U.S.
Department of Energy or all ERCOT utilities. It did involve the PUCT,
several ERCOT and SPP utilities, the U.S. Department of Justice, the U.S.
Securities and Exchange Commission (SEC), and the Federal Energy .
Regulatory Commission. The SEC never ordered CSW to divest itself of any
of its operating companies and WTU did not attempt to electrically
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Mr. B; Moore
May 3, 1988
. Page 3
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interconnect ERCOT with the SPP. WIU connected a load outside of Texas
into the ERCOT grid which put ERCOT into interstate operation and
resulted in the litigation.

The fourth paragraph, beginning with the words "After
considering...", also contains some incorrect statements. In the second
sentence, some, but not all ERCOT companies, raised questions concerning
jurisdictional conflicts with FERC. ERCOT as an entity did not take a
position on this issue. In the last sentence it is incorrectly stated
that ERCOT is a power pool, and if it was, it would not automatically
subject it to FERC jurisdiction. Interconnection of ERCOT utilities and
other utilities may not subject those ERCOT utilities to FERC
jurisdiction if the interconnection is ordered by FERC via the PURPA
regulations referred to in the previous sentence.

“Specific changes that we recommend be made to this section of the
report were given to you at the April 29 meeting as a marked up copy.

I appreciate the opportunity to provide you these comments.

Very truly yours,

Chris A. Shields

CAS/pd



The Light
company

P.O. Box 1700 Hoﬁston, Texas 77001 (713) 228-9211
Houston Lighting & Power

May 6, 1988

Mr. Bill Moore, Economist

Public Utility Commissien of Texas
7800 Shoal Creek Blvd., Suite 450N
Austin, Texas 78731

Dear Mr. Moore:

Houston Lighting & Power Company (HL&P) appreciates the opportunity to
comment on the latest marked up version of the Bulk Power Transmission Study
provided April 29, 1988. The Company continues to support the PUC’s goal to
investigate the feasibility of improving the efficiency of energy usage on a
statewide basis. As stated in our comments submitted January 21, 1988, it is
in the best interest of the states’ utilities to determine whether opportuni-
ties exist for enhanced bulk power transfers in Texas. While some of our
previous comments have been addressed in the marked up draft, many of the

remaining comments are still valid. In addition, HL&P has contributed to and

supports the comments submitted by ERCOT.

A new area of concern has been introduced by the latest revision which
recommends that utilities should consider bringing cogenerators into the
ERCOT energy broker system. Currently, all of the savings associated with a
Buy/Sell transaction are shared among the ratepayers of the Buying and
Selling utilities. HL&P is concerned that introducing cogenerators into the
broker system as Sellers would reduce the overall ratepayers savings. Any
movement in this direction needs to be researched thoroughly to ensure that
all Texas ratepayers will receive the maximum savings.

It is also important to note that a basic conclusion in this report is
that additional high voltage transmission lines are necessary to achieve the
proposed level of transactions. Based on recent regulatory history, certifi-
cations of inter-utility high voltage transmission lines are at a standstill.
The Zenith-Twin Oak and Salem-Zenith lines are two such examples.

In summary, HL&P views the study as a significant effort into the
investigation of the existence of opportunities to increase bulk power
transfer transactions. Furthermore, quantification and investigation into
the costs of such implementation is needed before any conclusion can be drawn
regarding the impact to the ratepayer. Such implementation costs will likely
be significant for dispatching facilities and transmission lines. Lastly, it
is the Company’s belief that the current ERCOT brokerage system has been
providing significant savings to Texas ratepayers and will continue to do so.

A Subsidiary of Houston Industries Incorporated

]
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Houston Lighting & Power Company

Mr. Bill Moore ' -2-

"HL&P looks forward to contributing to the next phase of this investi-
gative process. Thank you for the opportunity to offer these brief comments.
o Sincere1y, R

A

H. W. Roesler _
Director, Regulatory Relations

JGW/bd
“cc: R. S. Letbetter

J. D. Greenwade
D. E. Simmons
D. R. Betterton
-S. C. Schaeffer
J. H. Stout

- C. F. Ham
S. A. Miller
J. G.

White



Lower Colorado River Authority

Post Office Box 220 Austin, Texas 78767 « (512) 473-3200
May 5, 1988

Mr. Bill Moore

Public Utility Commission of Texas
7800 Shoal Creek Blvd., Suite 400N
Austin, TX 78757 '

Dear Bill:

I understand the tremendous effort you and your staff have
invested in an attempt to respond to all of the ERCOT comments to
your December presentation. The fact that you were able to
accommodate the fuel and heat rate changés alone is impressive.

In January I ran several load flow studies that indicated that
the generation schedule produced by MAPS/MW flow would result in
many overloaded transmission lines even without contingencies. I
suggested in the comments I sent in that, simply entering the
‘lines that overloaded in my study into your monitored\list would
not solve the reliability problem. This is exactly what you have
done, and as I stated in January, the effect that this will have
is to generate a new pattern of power shipments that would result
in a new set of overloaded lines. It is not possible in the time
allowed to verify this by means of a study; however, there is no
reason to doubt its validity. I would also like to reiterate
that finding overloads in a BASE or NO CONTINGENCY case is
indicative of an extremely unreliable system as base transfer
limits are generally much higher than contingency transfer
limits.

Finally, one must understand that base case transmission line
loading is only one of the many limits on a transmission system.

Studies must be run to examine contingencies by the thousands not

dozens. Stability and fault duty studies must be run. Perhaps
the most easily overlooked type of problem that could be the most
disasters are reactive in nature. The Studies you have done do
not take these things into account. For these reasons I feel
very strongly that the savings you allude to in the report are
substantially higher than what could actually be achieved without
major transmission construction projects, a prospect that is not
likely in todays requlatory and low load growth environment.

Thank you for the opportunity to comment and I look forward to
working with you next year.

Sincerely,
. PO .
Brady J. Belk, P. E.
Supervising Engineer
cc: ERCOT Engineering Subcommittee Members

BJB:ras
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. TUELECTRIC

May 5, 1988

Mr. Bill Moore

Public Utility Commission of Texas
7800 Shoal Creek Blvd., Suite 450N
Austin, Texas 78757

Subject: Final Draft of the PUCT Bulk Power
Transmission Study

Dear Mr. Moore:

TU Electric appreciates the opportunity to provide comments on the
subject study. As a participant in economy energy transfers throughout
ERCOT, we are very interested in potential savings by member utilities
that could ultimately benefit our customers. However, as you are well
aware, the task to realistically uncover the true savings is not an easy
-one and there are many differing opinions on the best approach.

'TU Electric is of the opinion that perhaps the best way to optimize the
operation of ERCOT is through the continuation and enhancement of
programs experienced such as the "brokerage system", which do not require
drastic changes in its current operation but rather evolve and progress
according to measurable benefits actually realized. These programs not
only foster closer cooperation among the utilities (an absolute necessary
ingredient for any savings), but also provide a mechanism for utilities
within ERCOT to adapt to the marketplace as factors such as fuel costs
dictate.

Again, thanks for the opportunity to provide input into your study and
please accept our comments attached.

Yours very truly,

 Dwight ¥. Royal?lz, Manager

Regulatory Services

sld
Attachment

2001 Bryan Tower Dallas, Texas 75201 214 653-4600



TU Electric’s Response to the
Final Draft of the Bulk Power Transmission Study

In response to the draft PUCT staff Bulk Power Transmission Study, TU

Electric believes that the results obtained are based on unrealistic
assumptions and are both erroneous and deficient and therefore do not
constitute adequate support for implementing costly changes to the ERCOT
bulk power system or its present operations. Although the Commission
staff made a significant effort during the limited time and with limited
resources, the potential savings expressed in the report have been
significantly overstated due to unrealistic assumptions, and many
'expensesvimportant to the analysis were not quantified. Most
importantly, if the identified power transfers were implemented, the
operating reliability and stability of the bulk power system would be

seriously jeopardized.

When using complex bulk power system models, it is imperative that the
input assumptions and corresponding output accurately reflect actual
system conditions and constraints of the bulk power system. It is the
opinion of TU Electric that the study has not met this basic requirement.

Errors in the study’s assumptions and logic are listed below:

1. The divergent fuel cost scenario assumed in the study is

unrealistic.

Average gas fuel costs were used instead of marginal fuel
costs. Since fuel costs are the largest single marginal factor
affecting the price of electricity, utility practice is to load
up their most efficient units that burn the cheapest fuels.
These generafing units are, for the most part, base-loaded and
are fueled by solid fuels, such as lignite and coal. As a
result, most ERCOT utilities depend on natural gas-fired power
plants to provide the generation that would be available for
bulk power transfers. However, these gas-fired plants must
first use the portion of the gas under committed fuel supply
contracts during a given year, and the balance of the gas

requirement is purchased from the natural gas spot market. The

o s Gm = ew
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energy produced from this marginally priced spot market fuel is
the only energy that is actually available for bulk power

transfers.

- In its divergent fuel cost scenario, the Study has incorrectly

used averageigas fuel costs rather than marginal gas fuel costs
for each utility to determine the opportunity for savings. If |
each utility hﬁs the same fuelvprocurement strategy, this
assumption could possibly lead to acéeptable results. However,

due to the location, size and fuel avaiiabilityvfor each

utility’s power plants, different strategies have been utilized

(i.e. some have more take-or-pay contracts than others and
long—terﬁ commitments were made in both rising and declinihg

gas markets). This has:led’to the current differences in

~average fuel prices for the various utilities, while prices for

marginal gas fuel, based on spbt market gas, are essentially

the same for all utilities in the State.

‘Since all utiiities in ERCQT are in the same spot market for

marginal gas, the ﬁtilitieszare paying about the same
competitive price for marginal fuel. The main driving force,
therefore, in the GE model used in this study then becomes any
efficiency differences’between individual generating units.
The importance of this distinction is revealed in the
convergent fuel scenario which has savings amounting to only a -

fraction of those from the divergent scenario.

ERCOT system reliability was not maintained.

The transfers in the base scenarios as modeled for this'study
reflect all ERCOT transmission facilities to be in service and
operatihg normally. Even the-alternative sensitivity case
(which resulted in a 28.9% reduction in transfers) assumed that
no more than one line in the entire ERCOT system would be out

of service at any time.



In order to meet-the ERCOT planning criteria, and more
importantly, to maintain system reliability, the transmission
system mﬁst be planned to withstand the occurrence of
substantially more Sevefe contingencies, including the lqss of
transmission lines while other lines are out of service due to
maintenance, és well as the loss of an entire generating plant.
Of course to maintain the ability to sustain outages, operators
must ensure that the system is operated.at less than full
capability to retain adequate margins to accommodate higher

flows caused by the next contingency.

It should also be noted that in‘the ﬁltetnate case, reliance
upon the transfer limits from the 1987 ERCOT Transfer
Limitation Study is inappropriate, primarily because the limits
in that study are non-simultaneous limits which apply only to
individual transfers between two systems in the absence of all
other power transfers. In addition, the 1987 results cannot be
reliabiy extrapolated to future years due to ¢hanges in system
configuration and operational dispatch from that which existed
in the 1987 ERCOT Transfer Limitation Study.

Several future lines may not be built.

The study assumes that all future lines proposed by ERCOT
utilities will be built. However, the successful construction
of all these lines is highly questionable. For instance,
certification of the SalemQZenith double-circuit 345 kV Line
has been denied twice, and the City of Austin’s proposed 345 kV
loop was recently deemed unnecessary by their City Council.
Failure to add these lines to the ERCOT sjstem will

significantly reduce the quantity of economy transfers.

There is Significant uncertainty associated even with 1990
facility additions, but additions scheduled in later years are

even more speculative,

N
E .
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4, All costs were not considered.

The study has not taken into account several important items
that have an effect on the achievable savings. Listed below

are some of those items that have not already been discussed.

- The cost of eStablishing and operating a control center
necessary to implement a statewide single-area dispatch

center.

- Costs of Increased transmission losses and wheeling

associated with the proposed power transfers.

- Costs to construct capacity'needed to supply increased peak
period losses and to maintain existing reserve margins and

the associated levels of reliability.

- Existing economy bulk power transfers‘betwéen individual

- companies and through the ERCOT broker.

- Costs to construct the additional transmission facilities
required to accommodate the level of transfers shown in the

report and to provide adequate voltage support.
- System stability.

It should be pointed out that ERCOT's preéent mode of operation employs a
sophisticated computer based system which allows economy energy
transactioné to take place. This system allows energy to be "brokered"
between utilities,~resulting in savings to the customers of ERCOT
utilities throughout the State. In this current mode of operation, many
of the goals of the Bulk Power Transmission Study are already being
achieved'in a realistic manner through existing economy energy transfers
within ERCOT.

In summary, the pdtential savings claimed in the Bulk Power Transmission

Study are significantly overstated. If all costs were considered,



realistic assumptions were made, and the ERCOT transmission system
reliability was maintained, it is expected that there would be little, if

any, additional savings to be gained by changing the current mode of
ERCOT’s operation.

- . . | o . - N
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WC! !3 WEST TEXAS UTILITIES COMPANY
P.O.BOX 841 / ABILENEfTEXAS79604 /' (915) 672-3251

James C. Armke

Manager : k '
System Planning - April 28, 1988

Mr. Bill Moore .

Electric Division:

Public Utility Commission of Texas
7800 Shoal Creek Blvd. Suite 400 N
Austin, TX 78757 '

Dear Bill:

' WIU appreciates the effort made by the Commission Staff in revising
the Bulk Power Study. WIU believes that the Staff has adequately dealt
with many of the issues raised after the December review meetings. WIU
also appreciates and accepts your invitation to have a representative
attend a joint meeting of the review committees on April 29.

; WIU offers the following comments regardlng the revised Bulk Power
Study report. - :

1. Referencing my letter to you dated January 14, 1988, WIU still
contends that the efficiencies assumed for cogenerators may be
overly optimistic and should be verified with actual performance
data, Perhaps such data could be obtained from the existing
cogeneration projects listed on Table 4.1-1.

2. Page 4-74 states that 'wheeling charges only affect the savings
allocation, not the overall savings'. WIU does not believe this
to be true for every transaction. It is likely that the .
wheeling costs and loss payments for some firm transactions will
be large enough to cause utilities to reject a purchase
opportunity.

3. Again referencing my letter of January 14, WIU continues to
believe that the assumption given on page 4-98 concerning cost
free solutions for reactive problems is 1nappropr1ate and
misleading.

A MEMBER OF THE CENTRAL AND SOUTH WEST SYSTEM

Central Power and Light  Public Service Company of Oklahoma Southwestern Electric Power  West Texas Utilities
Corpus Christi, Texas Tulsa, Oklahoma Shreveport, Louisiana Abilene, Texas



WEST TEXAS UTILITIES COMPANY

4, In the average gas price case for the 1986 own load study, the
CSW companies are shown on Table 4.2-21 to consume 188,815
billion BTU of gas and 33,064 billion BTU of coal which is
sufficient to have met the take-or-pay fuel constraints.

. However, the incremental gas price case for pool operation
results on Table 4.2-22 show the gas consumption to be reduced
to 155,963 billion BTU or 82.6 percent of the previous level and
the coal consumption to be reduced to 5,894 billion BTU or 17.8

percent of the previous level. WIU is concerned that the latter

case almost certainly violates must burn coal constraints and
may not meet take-or-pay gas constraints.,

I again wish to thank you for providing WIU with an opportunity to
submit comments. . Please let me know if there are any questions.

Sincerely,

>
- ‘ - - )
' . .

}

o e o W v em

o e



L N Y E R P N Ty

Gulf Coast COgeneration~Association

Section 4.1.6 - cbgeneration -

| The trend in the development of cogeneration contracts is to include

dispatchability. 1 think that it should be that, although for
convenience in the study, cogeneration units have been assigned a
"must run" status, this is probably not an accurate model of how the
plants = operate. Unfortunately, because of the confidentiality
provisions of the contracts, it may be difficult to obtain the

~information needed to be more accurate.

On page 4-13 the fuel chargeable to power is assumed to be 7645
Btu/Kwh. For a gas turbine plant with no condensing steam turbine

FCP = F - H/n
| P

where
F: Fuel input, btu/hr
H: Process heat delivered, btu/hr

n: Efficiency of process heat boilers or furnaces that are replaced
by the cogeneration plant output,ytypical]y 0.80 - 0.85

P: Power output, kw

For a facility providing all process heat, FCP will be 5,000 - 6,000
Btu/kwh. As the amount of steam condensed to make power increases,
the effective heat rate approaches that of a combined cycle unit,
8000 to 8500 Btu/kwh. In my judgement, the FCP quoted may be high;
there are a number of cogeneration facilities in Texas with all of
the steam going to process.

The main place that the figure 1is used is to calculate the fuel
savings due to cogeneration. Because the plants having condensing
steam turbine capability are typically dispatched, the differential
between the assumed utility heat rate and the cogeneration FCP may be
substantially understated. A substantial use of condensing steam
turbine capacity would tend to occur when the utility loads are
highest when utility marginal heat rates are the highest.

I believe that the calculation of energy savings and potential energy
savings using the model developed would be an important tool in
future policy determination and I hope that it would be included in
future studies.



I would like to make these recommendations:

1) The present study should note that the fuel savings due to
- cogeneration may be understated.

2) A more accurate model of the operating characteristics of
cogeneration plants be developed.

You are to be congratulated for a good and useful study.

Sincerely,

Tommy John
President, Gulf Coast COgenerat1on
Assoc1at1on

o o B am B =
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HL&P LOWEST AVAILABLE DISCRETIONNARY/INTERRUPTIBLE GAS PRICE

by 1986 Month

1986 Month JAN FEB MAR APR MAY JUN . JUL AUG SEP ocCT NOV DEC
HL&P TOTAL GAS:

Total. Avail. (BBtu) 38,316 29,316 37,510 44,820 43,369 40,770 37,913 40,827 43,470 34,038 33,660 32,643
Avg. Daily. Qty. (BBtu/d) 1,236 1,047 1,210 1,494 1,399 1,359 1,223 1,317 1,449 1,098 1,122 1,053
WACOG ($/MMbtu) = 2.2844 2.1437 2.1226 17117 1.7165 1.6369 1.6918 1.5884 1.6468 1.7597 1.7442 1.6644

TUFCO SPOT GAS SUPPLIES
Total. Avail. (BBtu) 3,864 3,569 4,680 6,919 10,559 7,095 7,192 4,656 3,154 ‘2,6'52 7,240 2,159
Avg. Daily. Qty. (BBw/d) 125 127 151 231 341 237 - 232 150 105 86 241 70
WACOG ($/MMbtu) 2.1056 2.0116 1.9327 1.7364 1.5154 1.5017 1.5065 1.5419 1.5348 1.4717 1.7009 - 1.5034

HL&P LOWEST AVAIL DISC/INT
PRICE(*) ($/MMBtu) 2.0300 1.9500 1.7600(2) = 1.5270(3) 1.4300(4) 1.3850 1.4400 1.5000 1.4500 1.4160 1.4000 1.4350

, HL&P PUBLISHED BID PRICE - (¢)) a) (1) ) 1.4275 1.3950 1.4350 1.478 1.4860 1.4360 14210 ~ - '1.4400

Notes:

(*) This price reflects HL&P's lowest price for (available) discretionary or interruptible supplies
Of which the total quantity is greater than or equal to TUFCO's total spot supplies for the

1) HL&P’s Bid Program began in May 1986, therefore bid price figures for prior month are unavailable.

2) Re: Amendment #2 to Mar/86 Gas Supply Report dated 3/24/86

3)Re: Amendment #1 to Apr/86 Gas Supply Report dated 4/21/86

4)Re: Amendment #1 to May/86 Gas Supply Report dated 5/07/86

h




Jan

Feb

Mar ’

Apr
May
Jun
Jui
Aug
Sep
Oct
Nov

Dec

Avg

INCREMENTAL NATURAL GAS

($/MMBtu)
oA LR
3.00 2.05
3.00 2.05
2.10 2.05
1.64 1.56
1.60 1.55
1.57 1.55
1.60 1.55
1.68 1.55
1.62 1.55
1.60 1.55
1.60 1.55
1.65 1.55
1.89 1.68

1986

FUEL PRICES

CPSB

2.08

179

1.53
1.55
1.61
1.61
1.61
1.60
1.60
1.65
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Central and South West Services, Inc.
2121 San Jacinto Street ¢ - Suite 2500

P. O. Box 660164 e Dallas, Texas 75266-0164
214-754-1000

January 26, 1988

Mr. Bill Moore

Electric Division

Public Utility Commission of Texas
7800 Shoal Creek Boulevard.

Suite 400N :

Austin, Texas 78757

Dear Mr. Moore:

Please find attached (Attachment 1) 1986 incremental fuel prices for CPL
and WTU power plants that you requested for purposes of dispatch modeling in
your bulk power transactions study.

The weighted average prices shown in the Attachment 1 for WTU are
comprised of both firm and spot gas. These prices are the same as those used
in the CSW centralized dispatch of 1986. The 1986 CSW dispatch process also
included a careful monitoring of "must burn" fuel consumption at the WIU power
plants. In contrast, the current CSW dispatch uses spot gas prices rather
than weighted average prices for WIU. If the weighted average prices are used
in your study, you will need to monitor the fuel burn results to insure that
the Rio Pecos plant consumes 10 billion cubic feet (BCF) of gas and the
remaining plants consume an aggregate of at least 15 BCF. The total gas burn
on the WIU power plants must be at least 25 BCF in 1986.

Of the two fuel price choices (spot or weighted average) we recommend
that the spot market prices be used in your 1986 study because they are easier
to apply and will better reflect the savings potential that existed in 1986.

Also attached (Attachment 2) is a monthly 1986 compilation of net energy

transfers across the Oklaunion HVDC tie caused by centralized dispatch of the

CSW System. As you did in previous studies, it will be necessary for you to
model these CSW economy energy transactions to approximate the CSW pool
operations in 1986.

A Member of the Central and South West System
Central Power and.Light Company e Public Service Company of Oklahoma s Southwestern Electric Power Company
Transok, Inc. ® West Texas Utiiities Company



Mr. B. Moore
January 26, 1988
Page 2

' If any of this information requires further explanation, please feel free
to call me at (214) 754-1434.

Very truly yours,
‘Chris A. Shields

CAS/pd

' .

Attachments
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ATTACHMENT 1

($ per MMBTU)

| 1986 Spot. 1986 Weighted Average
Plant* Fuel Price Fuel Price

Abilene 3.30 3.13
Paint Creek 2.50 2.76
Lake Pauline 2.97 3.21
Oak Creek 2.11 2.53
Concho 3.03 3.05
Rio Pecos 0.22 0.22
San Angelo 1;75 2.07
Fort Phantom 1.74 - 2.73
La Palma 1.67 NA

J L Bates 1.67 NA
Laredo 1.67 NA

L C Hill 1.67 - NA’
Nueces Bay 1.67 NA

B M Davis 1.67 NA
Victoria 1.67 NA

E S Joslin 1.67 NA
Coleto Creek (Coal) NA 2.54

* All plants are gas-fired unless otherwise noted.

NA  Not applicable



January
February
March
April
May

June
July
August.

- September
October
November

December

ATTACHMENT 2

Net MWH

103,614
24,500
(15,877)
3,709
(2,725
26,754
24,072
6,145
(3,567)
(16,820)
198
(49,873)

ioo,l'SO

‘Net Oklaunion HVDC Transactions in 1986

‘Net Flow Direction

South
South
North
South
North
South
South
South
North
North
South
North

SouTh
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.




FORECAST ‘OF NATURAL GAS
FUEL PRICES

($/MMBtu)
Utility ~ _Type 1988
TU Elec Contract - 2.58
Spot 2.12
WACOG 2.44
HLP Contract - 2.41
Spot 2.12 .
WACOG 2.21
LCRA , Contract ' 2.12
Spot 2.12
WACOG 2.12
COA Contract 2.07*
Spot 2.07*
WACOG : 2.07*
ChPL Contract 2.43
~ Spot 2.12
WACOG 2.30
| **Rio Other
Pecos WTU
WTU Contract 0.22 3.32
Spot : 0 2.12
WACOG 0.22 2.60
CPSB - Contract
" Spot
WACOG

* COA’has "all requirements" contracts Which expire after 1988.
** WTU's Rio Pecos Plant gas contract expires after 1988.

1990

PN N NN N NN PN W

N W

N N W

.60
.46
.79

st

W L W W W w
L] . ]

W W M~

W

w W W
s o o

W W w
* o o

.66
.78
.96

DRI (November, 1987) is used for spot price after 1988 as well as

for contract price where no contracts are held.



TEXAS INDUSTRIAL ENERGY CONSUMERS

January 15, 1988

Mr. Bil1l Mcore

Economist

Public Utility Commission of Texas
7800 Shoal Creek Boulevard, Suite 400N
Austin, Texas 78757

Dear Mr. Moore:

Per your request at the December 9, 1987 Review Meeting, Texas
Industrial Energy Consumers (TIEC) has reviewed the November 1987 draft
- of the Bulk Power Transmission Study ("the Study") prepared by the Staff
of the PubTic UtiTity Commission of Texas (PUC). The following comments
represent the general consensus of our membership, which consists of
large power consumers and industrial cogenerators, based on the publicly
available portion of the Study. As Appendix C was only made available
to TIEC's consultants earlier this week, TIEC may provide additional
comments following a more detailed analysis of these materials.

TIEC commends the PUC on conducting this important research project
in such a careful and comprehensive manner. The PUC has identified an
area that holds promise for lower power costs to all Texas ratepayers as
well as making a major contribution to the state's economy. While there
are already significant economy power transactions, including "bulletin
board" sales, among utilities in the Electric Reliability Council of
Texas (ERCOT), the Study demonstrates that the Texas transmission grid
can be even more fully utilized.

As documented in the Study, each region of Texas possesses differ-
ent advantages in electric power production. History has shown that
these regional advantages, as well as electric power needs, can change
rapidly over time. Bulk power movements can serve to moderate costs in
regions where power production is expensive. It can also be used to
distribute temporary excess-generating capacity to systems exposed to
capacity shortages. Finally, the transmission grid is essential to
maintain statewide reliability in emergencies.

TIEC regards the electric transmission grid as a major resource of
Texas. The transmission grid was expensive to construct and absorbs
further resources in annual operations and maintenance costs. With this
resource 1inking the diverse economic and climatic regions of the state
in place, every effort should be made to obtain a full measure of value
for the ratepayers and economy of‘Texas.

The potential savings in electricity costs identified in the Study
that could result from a more full utilization of the Texas transmission
grid are striking. While TIEC recognizes that a number of simplifying
assumptions were necessary in the Study, we believe that substantial
savings will persist even if further refinements in methodology are

— ) \ | : ~ S X .
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Mr. Bill Moore
January 15, 1988
Page Two

“made. Indeed, there were areas overlooked, such as potential gains from

more f1ex1ble use of the state's large cogenerat1on resources, that
could no doubt increase the estimated savings.

The current findings of the study\more than justify moving ahead to

'develop an implementation plan that will allow the savings and benefits

to be realized. While continued development of analytical capability
and data bases at the PUC is necessary, TIEC regards the potential
savings identified in the Study to be so compelling that the PUC should
not postpone action.

It appears that the maJor impediment to a full utilization of the
Texas transmission grid is institutional rather than physical. TIEC
understands there are complex and controversial issues that must be
resolved before the movement of bulk power in Texas can reach its full
potential. Among these are the necessity of maintaining the integrity
of the ERCOT transmission grid and determining the proper allocation of
costs. Accordingly, TIEC recommends that the next step be to ascertain
what actions must be taken to eliminate these institutional barriers.

In addition to the savings identified in the Study, unlocking the
barriers to bulk power transfers could increase the productivity of
Texas industry and encourage economic growth. The cost and reliability
of electric power is crucial to industrial concerns. As national and.
international competition becomes increasingly intense, effective util-
jzation of the Texas transmission grid to lower electricity costs and
improve reliability would both retain and attract industry. Such util-
jzation includes not only transactions involving power produced by
utilities, but also that by cogenerators which concurrently reduces the
net energy costs to the host manufacturing facilities.

In summary, the f1nd1ngs of the Study offer such a preponderance of
evidence that potential savings and benefits exist that efforts to move
towards implementation should not await further study. TIEC recommends
that the PUC immediately turn to the task of identifying and eliminating
institutional barriers so that a more full utilization of the Texas
transmission grid can become reality. TIEC stands ready to participate
in this process. o '

Sincerely,

(it ftﬁa}la‘

Robert L. Wri

cc: Chairman Dennis Thomas
Commissioner Jo Campbell
Commissioner Marta Greytok
TIEC Executive Committee



City of Austin
Founded by Congress. Republic of Texas, 1839
Municipal Building, Eighth at Colorado, P.O. BoX 1088, Austin, Texas 78767 Telephone 512/4949- 2000

January 14, 1988

Mr. Bill Moore

Public Utility Commission of Texas
7800 Shoal Creek Blvd., Suite 400
Austin, Texas 78757

Dear Bill:

The City of Austin Electric Utility Department has reviewed the final draft of
the Bulk Transmission Study as it affects the City of Austin electric system and
offers the following comments:

1) The City of Austin transmission system will not be built as originally
submitted for this study. The City Council stopped construction of a
major portion of this transmission plan this past September as
identified in the draft report. Therefore, the City of Austin
Electric Utility Department does not have the import/export capability
that was used for the study.

2) Due to the transmission import limit there is significant "must run"
generation in the Austin service area. This generation can be in
excess of 400 megawatts and was not modeled in the study.

3) The study did not include losses and wheeling when determining if a
transaction would be made between two utilities. The assumption
that wheeling costs cancel and therefore result in a zero dollar
amount in ERCOT is partially correct. The fact is that even though
wheeling costs cancel for ERCOT as a whole, a transaction will not
occur between two utilities if wheeling and loss expenses negate the
cost savings associated with that transaction. Ausin would like to
see the study repeated with wheeling and losses as this would present
a much more realistic picture of the savings.

4)  Austirn was a joint participant in performing 2,158 alternating current
load flows which modeled the power transactions identified by the Bulk
Power Study. The load flows indicate that 18 percent of the power
transactions result in overloaded transmission circuits and
transformers in the ERCOT system. In addition there are an extremely
large number of busses identified as having voltages less than 90
percent or more than 110 percent of nominal. These problems occurred
under normal conditions.

001/91/DB
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Hrers it

Mr. Bill Moore
January 14, 1988
Page 2

The transmission systems owned by the. various utilities require
maintenance outages and incurr forced outages during normal operation.
The unacceptable overloads and voltage problems identified in the AC
load flows would be greater under the real operating conditions of
simultaneous outages.

The City of Austin Electric Utility Department supports the concept of the study
being performed by the Public Utility Commission staff. The Department also
recognizes the complexity and difficulty of the study. Austin urges the Public
Utility Commission staff to be very cautious in their published results as
invalid information could lead to a decision which would be harmful to Texas
rate payers rather than beneficial., A continued study should be performed.
Austin will work with the Public Utility Commission staff in order to produce
the most accurate study possible. This would result in a final product which is
to the advantage of electric rate payers in Texas

Thank you for your attention to these comments.

p—
i s e, RIS

< S /

s e S

S

Sam R. Jones, P.E., Director
System Engineering & Control
Electric Utility Department

xc: John Moore
R. John Miner
Laura Doll
Joe Malaski

001/91/DB
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Central and South West Services, Inc.

2121 San Jacinto Street o Suite 2500 :
P. O. Box 660164 e Dailas, Texas 75266-0164
214-754-1000

Mr. Bill Moore

Electric Division

Public Utility Commission of Texas
7800 Shoal Creek Boulevard, Suite 400N
Austin, Texas 78757

Dear Mr. Moore:

Since our meeting on December 7, 1987, I have read your November 1987
draft report of the Bulk Power Transmission Study in its entirety. I
congratulate you and Mr. Panjavan on what I believe to be a very good JOb
given the recognized limitations on tools and information you had to work
with.

The major two weaknesses in the study that I see as having the greatest
impact upon the credibility of the results are in the use of average rather
than marginal fuel prices for economic dispatch and the overly optimistic
interpretation of maximum transfer limits on transmission.

I pointed out my concerns about the use of weighted average fuel prices
and suggested an alternative study method that would more properly use the
MAPS/MWFLOW program's limited fuel modeling capabilities to Jeff Phelps in an
October 20, 1986 letter. Recognizing the production costing weaknesses of
MAPS/MWFLOW, I believe the scope of study should have been narrowed to
identifying economy energy transfers only. This requires a model of
incremental or marginal costs rather than total production costs. I was
pleased to see that you addressed my concern in your '"1990 Incremental Gas
Prices" scenario study. However, using a rather wide range of forecasts for
incremental gas prices among the utilities of $1.41 to $2.49 per million BTU
probably overstates the savings to be expected from pooled operations.
Utilities do not have to agree on their economic outlooks for the gas market
but differences in opinion should not be translated into realizable savings.
You too must have observed this because you did an additional fuel price study
scenario for the year 1990 in which the utilities' gas prices were equalized
at $2.58 and another scenarioc with prices equalized at $2.10. I believe that
these later two scenarios are better than the base cases using average
weighted gas prices. Unfortunately readers of this report will assume that
the base cases are the best estimates of the potential savings.

Because fuel modeling is so important to study results, I was surprised
to not see anything in the report that describes the fuel price model prepared
by the staff. Information on your model that I reviewed earlier and commented
on in my October 20, 1986 letter, should be included in the Appendix of this
report. Of course I do not believe that this model should have been used
because its intent was to develop weighted average fuel prices for purposes of
dispatch. In addition to making the study report complete in its assumptions,

A Member of the Central and South West System
Central Power and Light Company e Public Service Company of Oklahoma e Southwestern Electric Power Company
Transok, Inc. e West Texas Utilities Company

. N ‘ 4
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‘inclusion of a description of your fuel model can point,out the rather complex

fuel contracts and operations of the ERCOT utilities. I would also mention
that because many generating units are supplied by several fuel contracts,
many which may have minimum takes or take-or-pay requirements, it can not be
assumed that these fuel limits are being honored by modeling a blended fuel
price at each unit. I assume that in developing your weighted average fuel
prices with your staff developed fuel model, you had information on the

‘utilities' limited fuel contracts. If you have not already done so, it may be

beneficial to review the fuel burn results of MAPS/MWFLOW and compare these
requirements with the requirements of the limited fuel contracts. Total burn
requirements from MAPS/MWFLOW should be greater than the sum of the minimum
and take-or-pay contract amounts. This type of reasonableness check will give

~you an idea if fuel ‘dispatch is constraining the economic dispatch. For
. utilities that are large energy importers in the pool dispatch this could be
~very important.. For companies that are large exporters, minimum and

take-or-pay constraints may not be a problem, however, their ability to
contract sufficient quantities of fuel with sufficient lead time for these
energy exports may be difficult.

In regards to transfer limits used in MAPS/MWFLOW, I believé that there
is enough doubt about these transfer limits to have warranted additional

-sensitivity scenarios. Information available to you on transfer capabilities

may have been inappropriately applied to this study. Someone with intimate
knowledge of the ERCOT load flow data, the Transfer Limit Study, and the
MAPS/MWFLOW transmission model should have been involved in developing the
transfer limit data. Development of a wider range of transfer limit
scenarios, such as what was done for fuel prices, would have illustrated the .
sensitivity of results to transfer limit assumptions more completely. :

In the area of scenario developments, I realize that when you begin
combining scenarios the number of combinations possible can be unmanageable,
however, it would have been 1nterest1ng to have seen the results of a few of
the more obvious combinations of consistent fuel price and load assumptions
that you would expect to see in more global economic scenarios.

In addition to the above rather general comments I have some specific

- ‘comments on sections of the report.

1. 3 Methodology:

‘This section is lacking a brief description of MAPS/MWFLOW limitations
wh1ch are well described in Appendix A. Most casual readers of this report
will probably only read Chapters 1 and 8 and by doing so will miss important
information about MAPS/MWFLOW capabilities. I believe the first three lines.
in the first paragraph on page A-41 of Appendix A are worth repeating here.

Correction is needed here in the last paragraph on page 1-10 to say that

- Central and South West (note South West is two words) Corporation (CSW) is the
-'holding company and its subsidiary Central and South West Services Inc.
~(CsWs) performs generation resource coordination services for CSW electric

operating subsidiaries. Two of these operating subsidiaries are within ERCOT

i‘and two are outside ERCOT.

1.8 Summary of Recommendations:

In the preamble to the list of recommendations, it is worth repeating



C3.

“here words such as those in the portion of the Appendix A paragraph referred
. to. above beglnn1ng with the sentence "Conclu51ons and recommendatlons from '
”-th;s study -

It is not clear how the f1rst recommendatlon ‘can be made from this study.
" As stated on page 2-2, this study is concerned with the "short-term goal" to

. minimize cost and not the "long term ‘goal" of "resource planning to yield
optimum-supply level-and fuel mix" : This recommendation can not-be based,upOn
“résuits from this’ study s limited" scope.‘ Also; doesn't ‘the 11cen51ng
~regulat10ns for constructlng new power plants already require 1nvestlgatlon of
all alternatlve sources of generatlng capaclty 1nc1ud1ng purchased power'7

1,12 5 Prev1ous Studles'

In»the last paragraph of the preamble on page 2-9, the statement is made

( and SWEPCO "belong to. the Southwest ‘Power- Pool" : I would prefer to

“may not be understood by ‘teaders unfamlllar with the National -

, Electrlc Reliability Council that SPP is a member of thlS council just as
ERCOT. Although SPP has the words power pool in 1t S name, 1t is not a

"centrally coordlnated energy dlspatch pool

‘study done by Stagg Systems Inc., I would like to offer some clarifying
. remarks. . The purpose of these studies was to 1nvest1gate the CSW System cost

',sav1ngs which would result from forming 1ndependent noninterconnected
g.,lcentrally coordinated energy dispatch pools in ERCOT and SPP. This study,
' commissioned by HL&P, was developed to see if the CSW System operating

. companies would have greater or less. cost sav1ngs as members of these two

" hypothetical noninterconnected power pools or as members of the then planned
' CSW 1nterconnected system pool

"Chapter: 3 Conflguratlon of the Electrlc Power Industry in Texas. L

, “*I"tealize that when this study ‘began, 1986 and 1987 were forecast years,
... however now. that the report is being published .in 1988, is there any benefit
,tomshow forecasted 1985-1987 information in the tables throughout this
apter? It may be confu51ng to the reader to dlStngUlSh what information is
.cal and what is'forecast: - Because the study results address no year
{1988, is there a- need to show old forecasts of. the years 1985- 19877

: vh;l Study Procedures'

. In the descr1pt1on of the model of the ERCOT system in. sectlon 4.1, 3
;'f(page 4-4) it may be appropriate to explain here in a little more detail how
. the CSW System was modeled. That is, because PSO and SWEPCO are part of the

'7ex1st1ng CSW pool but cannot be exp11c1tly 1ncluded in the ERCOT MAPS/MWFLOW
‘their 1nteract10n with CPL and WIU is modeled by hourly ‘non-firm
‘hases ‘and sales’ entering or leaving the CPL/WTU system via the ex1st1ng
v+~ HVDE-:interconnection between ERCOT and SPP. ' I havé recommended throughout

- this-study that the existing CSW pool operations be modeled and the above
1bed modellng comprom1se was agreed to between the staff and myself

1nter Supply D1srupt10n

On page 5-91 a calculation is performed that shows that ERCOT could

Regardlng ‘the d1scu551on that beglns on: page 2 15 about K- prev1ous ERCOT o



accommodate a complete gas curtailment for two days based upon ERCOT |

~ systemwide oil inventory at its power plants. It is somewhat misleading to .
~ use averages when some power plants having less than two days oil supply would

be out of service early and the resulting loss of associated capacity would
cause power shortages prior to two days. Utilities with plants having in
excess of two days oil inventory may be unwilling to sell power either because
they may be already capacity strained or unwilling to deplete their remaining
oil inventory for customers outside their service territories.

5.8 DC Interconneétion to Adjacent Power Pools:

The ERCOT/SPP interconnection settlement agreement referenced on page
5-93 also involved the U.S. Department of Justice, Federal Energy Regulatory
Commission, several electric utilities in SPP as well as the PUCT, SEC, CSW
and other ERCOT utilities. DOE was not involved in this settlement.

Chapter 6 Environmental and Health Issues:

In the discussion of the history of high voltage transmission health
issues beginning on page 6-2 the very last sentence states that "it became
apparent that good research was needed". This implies that all research done
in the early 1970's was bad. A better choice for the word "good" would be
"additional". »

In the legal case referred to on page 6-12, you may want to note that the
$25 million award to the school for damages associated with the proposed
routing of a 345KV line was ultimately overturned by a higher court.

Thank you for the opportunity to comment on your report.

Sincerely,
Chris A. Shields
Senior Planning Engineer

CAS/pmw



CENTRAL POWER AND LIGHT COMPANY I Home Office‘: P. O. Box 2121, Corpus Christi, Texas 78403,

January 13, 1988

epl

Mr. Bill Moore

Electric Division

Public Utility Commission of Texas
7800 Shoal Creek Blvd., Suite 540N
Austin, Texas 78757

Dear Bill,

Central Power and Light Company feels that you did an excellent job on
the Bulk Power Transmission Study given the limitations that the MAPS/MWFLOW
program has. However, CPL would like to reiterate some of the comments that
it and other ERCOT companies have made concerning why we believe the savings
are overstated. A complete list of these comments is attached.

CPL sincerely appreciates your allowing us to express our views on this
very important subject. '

Sincerely,

%)%:haf er

Director, System Engineering

DKK/dvdb
attnmt.
87DKK294

‘A Member of the Central and South West System

Corpus Christi, Texas Tulsa, Oklahoma Shreveport, louisiona Abilene, Texas

Central Power and Light Public Service Company of Oklahoma Southwestern Electric Power West Texas Utilities -
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CPL RESPONSE

PUC BULK POWER TRANSMISSION STUDY

CPL would like to reiterate some of the comments that it and other ERCOT
companies have made concerning the PUC Bulk Power Transmission Study. Again,
CPL feels the potential savings shown in the study are significantly overstat-
ed. The reasons for these overstatements are listed in general, fuel, and as
system limitation comments. ‘

GENERAL COMMENTS

. Some of the savings are already being realized. TU is now buying a
significant amount of cogeneration. The ERCOT brokerage is being uti-
lized more and more. ERCOT has been doing joint planning such as con-
struction of STP, Limestone, Fayette, San Miguel, and Oklaunion.

FUEL COMMENTS

. The PUC study is incorrect because gas generation is dispatched on
incremental fuel costs and not average fuel costs as was done in the
study.

. Since take or pay contracts were not represented, a large portion of

savings shown may not exist. If the program could honor these take or
pay requirements, some of the transfers may have not happened.

. Since the study didn't take into account system losses, a real world
dispatch may be completely different. Because the model used is an
economic model and disregards losses, if two companies have the same fuel
cost, the company with the best heat rate will sell to the other company.
The savings shown in the study are therefore too high.

. As ERCOT buys and sells more electricity among itself, gas differentials
will be reduced as gas companies lower their prices to meet their compe-
tition from other parts of the state. '



COMMENTS ON SYSTEM TRANSMISSION LIMITS

. While the study monitors some of the transmission lines, there is no way
for it to take into account all the dynamic limitations that system
operators have to deal with. '

. The study ignores stability and voltage limits. Currently CPL is limited
on how much power it can import into its Valley area. The PUC study did
not and could not represent the CPL requirement that generation be
brought on in the Valley for internal CPL system security reasons. This
is typical of the dispatch limitation that can't be represented in a
study but that our dispatchers deal with on a day to day basis.

. The study ignores the fact that loss of a generator might be the worst
contingency. Currently CPL has to run a second unit for system security
in the Laredo area in anticipation of loss of the Laredo #3 unit. The
PUC study could not and did not represent this CPL internal system
limitation.

. The study monitors transmission limits for the peak period only. Howev-
er, a more severe situation could happen on an off peak hour due to a
different generation pattern which results in transmission thermal
limits, stability, or voltage limitatioms.

. As mentioned above, many of the internal Company limits could not be
represented, thereby making the study different from what the dispatcher
would see in his dynamic day to day operatioms.

. The study incorrectly assumes too much capability is available from South
Texas to North Texas. A large portion of the capability is already being
used with TU's purchase of power from cogenerators in Houston's area.

87TDKK294




The Light
company

P.O. Box 17000 Houston, Texas 77001 (713) 228-9211
Houston Lighting & Power , C PR v

January 21, 1988

Mr. Bill Moore, Economist

Public Utility Commission of Texas
7800 Shoal Creek Blvd., Suite 450N
Austin, Texas 78731

Re: HL&P’s Comments on the PUC’s Draft Bulk Power Transmission Study Report

Dear Mr. Moore:

Houston Lighting & Power Company (HL&P) appreciates the opportunity to comment
on the Commission’s draft report of the Bulk Power Transmission Study. The
Company is highly supportive of the PUC’s goal to investigate the feasibility
of improving the efficiency of energy usage on a statewide basis. It is in
the best interests of the state’s utilities to determine whether opportunities
exist for enhanced bulk power transfers in Texas. If such opportunities do
exist, electric utility customers benefit through the savings associated with
such transfers, provided the reliability of the state’s utility systems are

not adversely impacted.

While HL&P is supportive of the Commission’s goal and the PUC Staff’s efforts
to evaluate the opportunities of bulk power transfers, the Company is
concerned about the level of savings identified in the report based on a
central pool dispatch -arrangement. The Company’s primary concerns are
essentially three-fold: Co

1. In the report, the fuel price models are oversimplied and produce
inflated savings projections; "

2. Due to differences in methodology in calculating heat rates between
utilities, TU Electric’s heat rates are overstated by approximately
5 percent. This discrepancy likewise results in inflated savings
projections; and -

3. The transmission network analysis performed by the staff uses
modeling techniques which result in greatly overstated transfer
capabilities, thus raising concern about the reliability effects of
the stated energy transactions on the state’s transmission grid.

Because HL&P 1is of the opinion that the projected savings in the report are

mitigated when more accurate fuel costs and heat rates are inputted, it is
felt that other methods such as the current brokerage arrangement of economy

A Subsidiary of Houston Industries Incorporated



Houston Lighting & Power Company

Mr. Bill Moore -2- January 21, 1988

energy transfers between ERCOT utilities is more appropriate for optimizing
generation dispatch. The current arrangement has proved successful in
providing significant savings to our customers and others in ERCOT which the
Company believes will continue. In fact, the report admits that "it is quite
possible that with close coordination in system operation evolving through the
brokerage system, the total savings and operating costs could approach the
Tevels reported in the study." HL&P also recognizes, however, that changed
circumstances in the marketplace (i.e., fuel costs, etc.) could indicate a
benefit at some future point in time to switch to a central dispatch pool
arrangement. Consequently, the Company will continue working with the PUC
Staff and other utilities as needed to reassess future conditions. If a
central pool arrangement does subsequently become advantageous to our
ratepayers as evidenced by supporting data, HL& would favor such an

arrangement provided, of course, the integrity and reliability of the system
is maintained.

In HL&P’s judgement, this study seriously overstates the potential savings of
central dispatch and, as indicated by the staff’s recommendations,
considerably more study is needed before valid results can be derived.

With those thoughts in mind, the Company respectfully offers the enclosed
comments for your consideration.

Sincerely,

cott Miller
Staff Regulatory Analyst

SM/bd



HL&P’s Comments on the PUC Bulk Power Draft Report

“ Fuel Prices ‘

. The;MAPS'modelluti1ized in the report uses the weighted average cost
of fuel rather than ihtrementa1 cost to assess cost savings from

~pool. operation. The fo]]ow1ng example will ‘illustrate the erronous

results assoc1ated with this approach.

To begin with, ~ assume  two identical systems operating under
independent dlspatch with an “interconnection capab]e of transferr1ng

200 un1ts as referenced be]ow

System A : : ‘ System B
Systém A has available: - System B has available:
100 units of fuel @ $1/unit 100 units of fuel @ $1/unit
200 units of fuel @ $2/unit 200 units of fuel @ $2/unit
- If output Tevel is 100 units, - If output level is 300
then: units, then:
a) Total fuel cost = a) Total fuel cost =
(100*$1) = $100 : (100*1)+(200*%2) = $500
b) Weighted avg. cost of ' b) Weight avg. cost of fuel =
fuel = 100/100 = $1/unit 500/300 = $1.67/unit
c) Incremental cost of ¢) - Decremental cost of
fuel = $2/unit fuel = $2/unit

For this scenario, if the weighted avg. cost of fuel is used by the
MAPS Model, the result of pool dispatch will be a transfer of output
units from System A @ $1/unit to System B @ $1.67/unit. The

interconnection between systems will Timit the transfer to 200



units. MAPS will produce the following results.

System A , | System B
- Output level = 300 units ‘ - Output Tevel = 100
units
~ Total fuel cost = 300*1.00 Total fuel cost =

$300 ©100%1.67 = $167

Projected Savings = ($100+$500)-($300+$167)
= $133

It would appear from the MAPS prdgram that pool operation would save
the customers of these two systems  $133, or approximately 22% of
their original fuel cost. Upon taking a closer look at this
transaction, however, these results are misleading. For example, if
you apply the fuel cost table to the new output levels, you get a
different set of total fuel costs than MAPS calculated. Even more
obvious is the fact that System A is now producing exactly what
System B was before MAPS applied pool dispatch and vice versa.

Consequently, it is clear that there is no difference in cost and no

cost savings between the independent and pool dispatch scenarios.

So, why does MAPS project significant savings?

The answer is two-fold. First, it is not differences in the weighted
average cost that should drive transfers. Transfers should result

from incremental/decremental cost differences. For this example,




the incremental and decremental costs are identical and, therefore,
no transfers should resu]t from pool operat1on Second, the MAPS
Model used by the staff can iny_mode] one fuel cosf per generator.
It assumes that the incremehta]/decrementa] fuel cost is always

equal to a constant weighted average. cost of fuel for that

generator Ih' reality, 1ncrementa1/decrementa1 costs are rarely

equa] to weighted average costs and usua11y are not equa] to each
other. For these reasons, the mode] used in this study is seriously
flawed. The staff will never be able to achieve valid results using

WACOF or a single fuel price model.

Section 4.2.7, entitled "Historical Year Test Case," eva1uates the

trahsactions and'savings that could conceivably have been réa]ized

dufing 1986. It appears from»the'projeeted'do11ar savings that the

staff assumed a differential in fuel cost between HL&P and TU

Electric of approximately $1/MBTU. In view of the fact that both TU
E]ectric' and  HL&P have documentation -regarding the pricing and

availability of natural gas supplies during 1986, it would seem

‘appropriate to use such information in;deve1opihgfthis case. We

suggest using the actual prices quoted to HL&P during 1986 by gas

suppliers for additional quantities of gas based on discretionary

purthases by HL&P‘ Likewise, the cost- -savings. projected for L
Electric should be based on comparab]e reduct1ons in the amount of
discretionary gas purchases by i Electric. Similar historical

incremental/decremental price information sheuld be‘ obtained from

each of the other utilities involved in the study. HL&P believes



that when this information is placed into the appropriate model,

projected savings will be greatly reduced.

Fuel Supply

In. the report there are a number of transactions which require a
significant increase in the generation of natural gas for wheeling from
HL&P to cther utilities based on &n economic incentive criteria. There
are a number of pfob]ems associated with the projected increase in the
level of natural gas generation identified in the report. To'begin with,
there are not enough gas quantities available in today’s market to

accomplish the generation transfers between utilities. HL&P believes

that the surplus of gas reserves is deciining and will continue to do so

because of the lack of redevelopment of gas reserves coupled with the
problem of declining reserves. Another problem deals with the gas
pipeline Tlimitations that exist in interconnecting the utilities.

Specifically, the pipeline delivery network identified in the study will

not allow for the efficient displacement of gas from one utility to

another because of the physical limitations of the pipeline network.
Lastly, the study fails to recognize contractural constraints for utility
gas contracts and, particularly the take-or-pay obligations of those
contracts. This, in turn, Timits the number of transactions which can be
accommodated by the utilities and will indirectly affect the savings

projected in the report.



Heét Rates

1. The tw0‘mo$t important factors in any'écbnomic”dispatéh'study are
| the incremental fuel costs and the incremental heat rate data
modelled in the study. Since éach ;uti]ity utilizes different
‘economic dispatch programs, calculation and use of incremental heat
rates may be‘slightly different. The most potential for discrepancy

is 1n,conver510n of heét rate‘test‘data to model parameters,ahd,
particularly, adjustment of these parameters to actual fuel use for

a given perfod.of time. It is, therefore, recommended that the PUC
Staff verify the heat rate‘data supplied by the ERCOT utilities to

insure that this information was applied in a consistent manner.

Fkomfa réview of -input data, TUEC'heat rates appear consistently
high (approximately 5 percent) as compared to HL&P units of similar -
size and design. HL&P be]ieVes’that,this difference is_simp]y;thé
result of different modeling adjustments and results in overstated

savings in the report.

Transmission

1. The Company is concerned that the Staff used a very Timited number
of contingency cases in eva]uating transmission.system 1imitations.
As was conveyed to the staff early in the project, the only prudent
way to evaluate the capabilities of theftransmission sysfem is to

study all vcontingenty conditions covered by the ERCOT Planning



Criteria such as those studies perfokmed by the ERCOT Engineering
Subcbmmittee. Furthermore, all transmissfon and  substation
facilities must be monitored to insure that no problems exist. HL&P
believes that if the staff were to take the results of their study
and appiy them in AC 1oad-f10w‘cases with each of the Standard ERCOT
contingency tests, they would find significant transfer limitations
not reflected in the current study. Preliminary AC Tload flow
studies of the results of the 1990 p001 dispatch model have already
found over 350 cases where line ‘ovérloads existed but were not
d%tected by the staff’s model. Of particular concern %s the fact

that thousands of voltage problems weke detected, a parameter that

was excluded from the staff’s study.

HL&P considered it critically important'that an analyses should be
made which monitors all lines and models all of the typical ERCOT
contingency conditions before accepting the results of this study.
It is the Company’s expectation that the report will be

substantially affected through a reduction in projected cost

- savings.

Of particular concern is the omission of testing for one of the most

common contingencies, loss of generation. Failure to test the

system against this type of contingency infringes on the most
fundamental reason for interconnected operation, the sharing of
~generation reserves during emergencies. - ERCOT Planning Criteria

requires that, as a minimum, the system be able to withstand the



- ~ -

loss of an entire plant. For HL&P, the largest plant represents
about 1800MW of generation, Due to. the configuration of the
interconnected system, about two-thirds of this ampunt, 1200MW, will
flow through the tfansmission network' to HL&P from the other
interconnected utilities. Failure to allow for this type of
contingency, by reserving adequate transmission’capacity for such
emergencies, would severe1y jeopardize the ré]iabi]ity of service to

our customers.

Another item of concern relates io‘the fact that the report has
quoted potential savings in Paragraph 1.5.1 which do not reflect any
311owance5'for contingencies. By citing §u§h~numbers prqminent1y in
the summary of study results, it is implied that such savings are

reasonably achievable. It is HL&P’s position that quoting such

-numbers based on zero contingencies - is misleading. The Company

feels that the report, as currently written, suggests that utilities
operate theif system in such a way that contingencies such as those
outlined in the ERCOT Planning Criteria cou]d result in significant
outages. it is HL&P’s suggestion that no projected‘ savings " be
identified by this study, unless the ERCOT Planhing Criteria
contingencies have been taken into account. Furthermore, as noted
in one of ouk other comments, eveﬁ the contingency scenario under
the category "Transmission System Limitations" does not impose a
sufficient number of contingency conditions to fully analyze the
Timitations of the transmission network. The only way to do a

reasonable and accurate assessment of transmission system



limitations is to run AC load-flow cases and do full contingency

analysis for each scenario studied.

The MAPS-MWFLOW program used. in the PUCT Bulk Power Transmission
Study utilizes generation shift factors, a form of distribution
factors, in calculating loadings of transmission components. This
technique, while suitable for sma11 power transfers, becomes

increasingly prone to error as the magnitude of the transfers is

increased. This technique may be inaccurate when used to ana]yze'

the large power transfers suggested by the Bulk Power Transmission
Study.’ The accepted industry practice for transmission system
modeling is the use of an iterative solution AC load flow. It is
our position that the results of the MAPS-MWFLOW program should be
fully verified by iterative AC load flows prior to issuing a final

report.

The exclusion of reactive sources in the MAPS-MWFLOW model results
in seriously flawed results. The assumption that there are cost free
technical solutions for any reactive problems (as mentioned on Page
4-96) will result in overly optimistic levels of cost savings.
Reactive concerns are two fold. First, increasing line loading also
increases reactive losses which must be supp1ied to prevent voltage
collapse.  Second, areas- that take generation off 1line to
accommodate economy purchased power suffer a reduction in reactive
sources. Insufficient reactive sources will cause low voltage and

possibly voltage collapse following generation and/or transmission



contingencies. This can result in the need for costly static VAR
compensation, a reduction in transfer capability or "must running"
additional generation, all of which'significant]y‘offset,projected

savings.

ERCOT system dynamic stability following system‘disturbances such as
transmission and/or generation outages is an increasingly important

concern when transferring large amounts of power, as projected by

~ this study. Before it can be accurately stated that such Tlarge

transfers are possible, careful analysis must be performed to assure

that such transfers can be made without endangering system

E stabi]ity. This restriction on the validity of this study should be

clearly identified in the report.

The ERCOT Power Transfer Taék Force Working Papers on transfer.
capabilities appear to‘have been utilized improperly in making this
study.‘ The transfer capabilities in the PTTF report are not
cumulative. Each transfer capability is calculated with the
assumption that no other transfers are occurring; however, the staff
has applied them in a cumulative fashion in projecting potential

savings.

In a recent presentation regarding the draft report, the staff
indicated that the transfer capability limits determined by the
ERCOT Power Transfer Task Force were not given strong consideration

in the Bulk Power Transmission Study, because the limits are based



10.

on summer peak conditions and the majority of economic transfers
occur during off-peak hours. However; the assumption that off-peak
transfer capdbi]ity is a]ways’ larger than on-peak transfer
capability is incorrect. For examp]e,AHL&P’s ability to wheel power
to TU E]ectriclis severe]y’reduced when the Limestone Generating
Plant is off-line for maintenance, which normally occurs during
off-peak hours. It is the Company’s position that even though the
ERCOT trahsfer’]imitation scenario has been improperly abp]ied, it

has considerably more validity than the other contingency scenario

studied.

TheMAPS-MWFLOw study includes the Salem to Zenith, Salem to Twin
Oak, and Limestone to Watermill transmission lines which have not
been certificated by the PUC. The study also includes the McNeil to
Austrop, and Lytton to Trading Post 345kv circuits which the City of
Austin has recently cancelled. Removing these transmission lines
would reduce transfer capabi1ity substantially, and Tlower the

pooling cost savings calculated by the MAPS-MWFLOW study.

On page 5-6, the report states that the overload limits of several

lines in the TU Electric area were "relaxed" by the staff in order
to get the program to solve properly. Nb further comments on this
appear in the report, but an examination of Appendix C reveals
numerous adjusted line ratings. For the 1988 case, it appears that
the overload limits for six 138kv lines and one 345kv line were

raised. For the 1990 case, limits for two 138kv lines and

-10



11.

twenty-eight.345kv lines were raised. It remains unclear why the
overToad limits of these Tines had to be raised, but the use of
inaccurate and physically impossib]e ratings (i.e. 9999MW) for these
lines raises questions as to thé validity of the cost-savings
pfojected in the 1988 and 1990»studies; Additiona]Ty, it appears
from the line loading graphs inciuded in_ Appendix C that in the
solved cases, overloads do exist on‘ these Tlines, even in the
"Timited" cases with no contingencies. The repbrt states that
relaxed constraints are an indication of "weak areas in the network
that may need upgrading." If in fact the thirty 138kv and 345kv

lines relaxed in the 1990 casé need to be upgraded, it should be

noted that significant costs will be incurred to upgrade these

transmission lines.

In Paragraph 8.2.3 the report states that "the transmission system

‘appears to be adequate to accommodate a higher Tevel of transactions

which will permit a better matching of system demands and available
capacfty.“ The Company is concerned that this conclusion may be
premature, in'1ight of the fact that no AC load flow studies or
contingency analyses were performed in accordance with ERCOT
P]anning Criteria. Only after such studies have been performed is
it reasonable to draw conclusions regarding the adeqdacy of the
ERCOT transmission network. Delays in the construction of the
Salem-Zenith 345kv and Salem-Twin Oak 345kv interconnections, in
conjunction with increased levels of cogeneration wheeling, have

already placed the ERCOT transmission network near the 1limit of

11



12.

13.

reliable operation. There have been numerous occasions where
economy energy transfers between ERCOT utilities have been
interrupted due to transmission constraints. As transfer Tevels
increase, it can be reasonably expected that such interruptions will
occur more frequently. There 1is considerable evidence on record
befqre the Commissioe that the transmission network cannot support
higher Tevels of transactions without improvements. It is the
Company’s suggestion that the referenced statement be replaced with
a comment that the transmission system may not be able to support
higher levels of transactions, and that this study has not

completely considered such or the effects on the reliability of the

state’s transmission grid.

The importance of incremental transmission losses are said to be

relatively minor in the Bulk Power Transmission Study report. The
report also states, however, that a 20 percent increase in losses
are projected for the 1990 summer peak hour. If these projected
losses materia]ize, it would result in significant additional energy
and capacity costs. Since the MAPS program does not model

incremental losses, it is premature to conclude that such losses are

"minor."

The report states that "the primary impediments to interconnection
of all utilities in Texas are the complex technical, legal and
institutional questions concerning the intra-state nature of ERCOT."

The primary issue, however, is whether the potential cost savings of

12



power transfers justify the high cost of additional interregional

transmission interconnection faci]ities.

Current ERCOT Bulletin Board/Broker Transactions

HL&P has been a strong suppdrter‘and~participant in ERCOT’s Economy
Interchange Traﬁsaction Programs. The ERCOT -bulletin board and
broker have encouraged over 50 mi11ionwd011ars in economy energy
transactions to take place during 1987 which have saved over 12
million dollars in fuel costs' after deducting compensation for
lTosses and whee]iﬁg‘ The level of all transactions combined was

over 3,500,000 mwh.

HL&P anticipates that the amount of”transactions‘and savingsvcou1d
be higher through increased participation of all ERCOT members and
continued‘ present - differences ‘in‘,incrémental fuel pricing. The
Company further be]ieVes that the order of magnitude'of fuel savings
considering all constraiﬁts (including fuel contracts and
transmission), which would presently be available by common dispatch
of ERCOT members, is more comparable to the above Tlevel of savings

than that projected by the PUC Draft Study Report.

In Section 1.7 the report states "it is quite possible that with
close coordination in"system operation evolving through the
brokerage system; the total savings and operating costs could

approach the Tevels reported in this study." We would suggest that

13



"broker system" be'rep1aced with "brokerage system/bulletin board."

Both of these mechanisms provide for.enhanced economy transfers

within ERCOT.

Costs of Pool Operation

1. Any integrated pool operation of ERCOT member systems as
contempiated by the "Bulk Power Transmission Study" will require
considerable expense for many of the member systems. HL&P estimates
that the costs of an“integrated pool dispatch would include the

following in addition to or replacing existing security center

costs:

- Pool Dispatch Facility ' $50,000,000
w/proper computer hardware,
software and communications

- Staff and Operations costs $10,000,000/Yr
for integrated pool to
operation $15,000,000/Yr

Cogeneration Contributions to Operational Re]iabi]ity,

1. Several operational issues regarding cogeneration reliability need
to be stated as assumptions affecting reliability in the study.
While the importance of dispatching cogenerators is discussed on
page 3-25, and it is noted that no dispatchability of cogeneration
is assumed in the study, a statement should be inserted in the
report such that "considerably more coordination of dispatching

cogeneration must take place if ERCOT were to operate as a power

14
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pool." In addition, key operating assumptions regarding

cogeneration such as voltage control and spinning reserve

requirements are ignored. For coordinated dispatch, where units are

committed ma1n1y for economics, all units (including cogenerat1on)

must' be subject to operational requirements of the utility (i.e.,

-sp1nn1ng reserve ‘and vo]tagevcontrol'contributions, etc.). .

Pricing Policy for Transmission Wheeling

The statements made in the text on pages 7-7 and 8-5 (Section 8.2.7)
regarding marginal versus embedded cost methodology on which to base
transmission wheeling charges is beyond the scope of this study and
is not substantiated in the report. ERCOT has been and still is the

leader among most areas of the United States where there are no

‘transmission wheeling charges (except third party loss compensation)

for emergency and totally interruptible (by -buyer or seller) energy
transactions. Even most power podls cannot boast this advantage

since they first participate in transmission equalization of

embedded costs prior to poo1‘ opératibns. Only then do they use

marginal transmission costs for pricing transmission wheeling.

In ERCOT, all firm transactions other than Emergency Transactions
require the collection of wheeling charges since the transmission

system must be reserved for these firm transactions to assure

- adequate reliability in the interconnected system. This is true

because the utility purchasing the firm power counts these‘ firm

15



transactions toward meeting their déi]y capacity obligation and,
thus, it would be deficient if the transmission were interruptible.
On the other hand, if only marginal costs were considered in
calculating transmission wheeling charges, any existing transmission
capacity would be reserved for emergencies or used by the individual
utilities for their own use (since they have no benefit for
reserving for third party use). If such were the case, this would
discourége future firm trénsactions.} HL&P believes that the
ekisting ERCOT wheeling charge methodology provides a reasonable
compromise in allowing utilities to recover a major portion of their

embedded costs associated with providing transmission wheeling

services.

Utility Operational Problems

The ERCOT wide responsive spinning reserve modeled in the study must
be at Teast 2250 MW in 1988 and potentially 2700 MW in 1990 and 1995

to provide adequate reliability. The amounts modeled in the study

are inadequate. The allocation of spinning reserve should be as -

widespread as possible, but exact allocation is not critical as long
as adequate transmission capacity is reserved between load centers

to transfer reserve where needed in emergencies.
The ‘number of starts imposed on small HL3P steam units and gas

turbines in the joint dispatch study is unrealistic. We would

expect 150-200 to be the maximum number of starts which could be

16
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experiencéd on steam units and 250-300 on gas turbines. Generating
units experiencing starting frequencies at this level would have
considerably higher variable maintenance costs which were not

modelled in the study.

Environmental and Health Issues

1.

The first paragraph of Séction 6.3 p. 6-12 shdd]d be changedkas

follows to update and clarify the Klein Case:

"The health and'environmenta1 issues surrounding,the construction
and operation of high voltage transmission lines have become
increasingly controversial through the nation. In recent years,
this has been no 1eSS‘true in the state of Texas where in one case,
based at Teast in part on assertions of potential health effects on

school children, a jury trial in a condemnation case in a county

civil court at law resulted in a judgment against the location of a

345 KV Tine an award of exemplary damages of $25 million against the

utility for "Abuse of Discretion.“ Although the jury did not find
that the line constituted any health risk to ahy person, and the

exemplary damages award has since been reversed by a higher court,

‘the utility applied for and received certification and constructed

an alternate routing of vthat segment of the Tine in order to

maintain service during the pendency of appeals. As a result of:

thiS'and_ofher issues, a task force has been established by the
Commission to review all aspects of current transmission

certification policies.”
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Pubhc Utility Commission of Texas Dennis L. Thomas
7800 Shoal Creek Boulevard - Suite 400N Chairman
Austin, Texas 78757 - 512/458-0100 Jo Campbell

Commissioner

v . Marta Greytok
November 23, 1987 | ] oy

Mr. Tom Sweatman, Executive Director
Electric Reliability Council of Texas
7200 MoPac Blvd., Suite 250

Austin, TX 78731

Dear Mr. Sweatman:

This letter is to confirm our telephone conversation from 1last
Friday. As we discussed, the staff of the Bulk Power Transmission Study
has completed the final draft of the final report and submitted it to the
Commissioners for their review and comment. In the meantime, we are
setting up a series of review meetings with committees from ERCOT, from
the cogeneration community, and from consumer groups.

The meeting with the ERCOT group is scheduled foh Monday, December 7,
1987 at 9:00 a.m. 1in Hearing Room-B at our offices here in Austin. A
tentative agenda for the meeting is:

9:00 a.m. -

Presentation of study results by project staff
Distribution of project materials/reports

11:00 a.m. -

Break for comm1ttee review of written material

Lunch
2:00 p.m. -- Reconvene for discussion and questions
5:00 p.m. -- Adjourn

It is my hope that the Commission will let us distribute the entire
draft report with the clear understanding that it is subject to final
revisions. If, following the review meetings, there are areas of
interpretation or conclusions which are in dispute, we may wish to add a
section to the report which reproduces written comments to that effect. I
would assume that committee members would have three or four weeks to
submit their final comments, if they have any.

Many thanks for doing the 1legwork on your end to get the committee
together and advise them of the meeting schedule, as well as your own
participation in the review process. We look forward to seeing you at the
meeting. If, 1in the meantime, there are any questions, please give me a
call at (512) 458 0102.

S1ncere1y,

O W

Bill Moore, Economist
Electric Division

’ . . .



- Public Utility Commission of Texas ~ Dennis L. Thomas

7800 Shoal Creek Boulevard - Suite 400N | Chairman
'Austin, Texas 78757 - 512/458-0100 Jo Campbell
: . : Commissioner
~November 23, 1987 - .. Marta Greytok
Commissioner

Mr. Bob Wright, Consultant
3904 John Stockbauer, No. 109
: Victoria.‘TX 77904

:Dear Mf. Hright:

This letter is to confirm our telephone conversation from last
Friday. As we discussed, the staff of the Bulk Power Transmission Study
has completed the final draft of the final report and submitted it to the
Commissioners for their review and comment. In the meantime, we are
setting up a series of review meetings with conmittees from ERCOT, from
the cogeneration community, and from consumer groups.

The meeting - with the ;cogenefatidn group is scheduled for wednesday,
December 9, 1987 at 9:00 a.m. in Hearing Room B at our offices here in
Austin. A tentative agenda for the meeting is:

Presentation of study results by project staff

9:00 a.m. -
~ Distribution of project materials/reports

11:00[a‘m. - Break for committee review of wr1tten mater1al

‘ ~ Lunch |
2:00‘p.m;,-- Reconvene for‘discussion and questions
 5:00 p.m. -- AdjoUrn

It is my hope that the Commission will let us distribute the entire
draft report with the clear understanding that it is subject to final
revisions. If, following the review meetings, there are areas of
interpretation or conclusions  which are in dispute, we may wish to add a
section to the report which reproduces written comments to that effect. 1
would assume that committee members would have three or four weeks to
submit their f1na1 comments, if they have any.

Many thanks for, doing the 1legwork on your end to get the committee
together and advise them of the meeting schedule, as well as your own
participation in the review process. We look forward to seeing you at the
meeting, If, in the meantime, there are any quest1ons, please give me a
call at (512) 458 0102.

Sincerely,

S Woors

Bill Moore, Economist
Electric Division



Public Utility Commission of Texas Dennis L. Thomas
7800 Shoal Creek Boulevard - Suite 400N Chairman
Austin, Texas 78757 - 512/458-0100 Jo Campbell

Commissioner

. Marta Greytok
November 23, 1987 ‘ Commissioner

Mr. Tom Smith, Executive Director
Public Citizen of Texas

1611 E. First St.

Austin, TX 78702

Dear Mr. Smith:

This letter is to confirm our telephone conversation from last
Friday. As we discussed, the staff of the Bulk Power Transmission Study
has completed the final draft of the final report and submitted it to the
Commissioners for their review and comment. In the meantime, we are
setting up a series of review meetings with committees from ERCOT, from
the cogeneration community, and from consumer groups.

The meeting with the consumer group committee is scheduled for
Tuesday, December 15, 1987 at 9:00 a.m. in Hearing Room B at our offices
here in Austin. A tentative agenda for the meeting is:

9:00 a.m. -

Presentation of study results by project staff:
Distribution of project materials/reports.

11:00 a.m. -- Break for committee review of written material

Lunch
2:00 p.m. -- Reconvene for discussion and questions
5:00 p.m. -- Adjourn

It is my hope that the Commission will let us distribute the entire
draft report with the clear understand1ng that it is subject to final
revisions. If, following the review meetings, there are areas of
interpretation or conclusions which are in dispute, we may wish to add a
section to the report which reproduces written comments to that effect. I
would assume that committee members would have three or four weeks to
submit their final comments, if they have any.

Many thanks for doing the 1legwork on your end to get the committee
together and advise them of the meeting schedule, as well as your own
participation 1in the review process. We look forward to seeing you at the
meeting. If, in the meantime, there are any questions, please give me a
call at (512) 458 0102.

Sincerely,

Bill Moore, Economist
Electric Division
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AGENDA
Bulk Power Study Review Meetings
December 7 & 9, 1987 '

9:00am Welcome and introductory remarks -- Dennis‘Thomas or Coyle Kelly

9:10

9:25

10:05
10:25

10:45

H1story, issues, and obJect1ves. qualitative considerations;

economic theory and previous studies; configuration of electric

power industry in Texas -- Bill Moore

'Methodology; MAPS/MWFLOW‘ model; base case assumptions and data

sources; base case results -- Sarut Panjavan

Alternative scenarios; transmission Tlimitations; alternative
coordination arrangements; demand forecasts; fuel scenarios;
cogeneration scenarios -- Sarut Panjavan

Nuclear power uncertainties; winter fuel supply disruption; DC
interconnections; nontechnical impediments to bulk power
transfers; environmental and health issues -- Bill Moore

Summary, conclusions, and recommendations -- Bill Moore

11:003m Break for committee discussions and lunch

2:00pm Reconvene for discussion, questions and answers

5:00pm Adjourn



Lower Colorado River Authority
Post Office Box 220 Austin, Texas 78767 « (512) 473-3200

January 22, 1988

Mr. Bill Mocre

Public Utility Commission of Texas
7800 Shoal Creek Blvd. :
Austin, TX 78757

SUBJECT: Bulk Power Study Comments

SUMMARY: The generation schedules used in the Bulk Power Study
ccnducted by the TPUC that projected a 6 percent savings
in the cost of producing electricity in ERCOT is most
likely not achievable. If the ERCOT system was operated
in the manner the study assumed, dangerous thermal
overloads would result even under ideal (no outage)
cenditions,

Dear Bill:

I appreciate the large amount of work done by your staff to compile the data
that I needed to review some of the technical aspects of your Bulk Power
Study.

Briefly, a full AC load flow was established using each of the load levels and
generation patterns from your 1990 study. The modeling was done on a PRIME
computer using the Power Technologies Inc. Power System Simulation software
package. Each load flow represents -a BASE case and every element of the
transmission network 1is considered to be 1in service. There are NO
CONTINGENCIES modeled in the analysis I performed.

The cases examined show that the thermal limits of the transmission system are
exceeded in approximately 18 percent of the 2,158 individual cases.

The first attachment illustrates which cases had thermal overloads. It is a
series of plots of the load levels used for each hour of each interval. The
black dots on the figures indicate one or more elements of the transmission
system had a thermal overload that resulted from the particular generation
pattern usec¢ in that particular case. Some of the intervals had no problems
and some had very few. Others, such as intervals 13 through 18 had a
significant number of problems. It is obvious that more overloads do occur at
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the higher ERCOT load levels; however, there is not a clear relationship
between load and the number of overloads. A comparison of interval 4 with
interval 24, two intervals with similar load levels, shows that the number of
problems is not purely a function of load.

Generally the limits set on power exchanges between areas is such that the
capability .of the transmission system will not be exceeded under contingency.
A power exchange limit that meets this constraint is usually substantially
less than what could be achieved under ideal conditions, that is, all parts of
the network in service. A generation schedule that results in thermal
overloads under ideal conditions is well beyond what would be reasonable to
impose on the network.

The second attachment is a summary listing 'of_ every element of the ERCOT
network that overloads along with a listing of the intervals and hours. that
cause - the overload. Most of the lines and. transformers listed were not
included in the list of monitored lines in your study; however, some were. It
is not clear why the monitored lines did not effectively act as a generation
constraint. If the study was completely rerun with all of the lines and
transformers listed here included 1in the 1list of monitored lines, the
resulting generation schedules would have to be substantially different than
the ones that resulted in the projected savings identified in your report.

It is my opinion that the new schedules would result in another set of problem
lines, thus one is brought back to the understanding that in a network as
tight as the ERCOT system, there are very few lines that are not candidates
for an overload under some set of conditions. The ERCOT Power Transfer Task
Force has for years monitored every line in ERCOT when conducting their
studies, as the members of that task force have never been able to identify a
significant number of lines  that could not overload under some set of
circumstances. - :

" In reviewing these cases it is clear that there are tremendous reactive

(voltage) problems in the vast majority of the cases. The time allowed does
not permit a detailed study of these problems, and it is reasonable to assume
a significant number of the voltage problems could be resolved by "tuning"
each particular -case. For this reason, all voltage problems have been
suppressed from the attachments to this letter to avoid confusion. The
absence of voltage problems from the attachments does not mean there were not
any. The number of both high (greater than 110% of nominal) and low (less
than 907 of nominal) voltages would lead me to believe that there probably are
cases for which the problems can not be eliminated.
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The work done in analyzing one year’s worth of generation patterns produced by
the MAPS/MW flow program has involved several Man*Weeks and several hundred
CPU hours of computer time. This study has not considered reactive problems,
contingency analysis, fault analysis, or stability analysis. All of these
types of study would have to be done to maintain the level of reliability
currently enjoyed by ERCOT. The resources that would have to be dedicated to
conduct any one of these. additional studies would be many times what has been
invested in this simple base case analysis. Each type of analysis would
result in additional constraints in dispatching ERCOT. generation. Every
additional constraint results in a less economic dispatch.

Conclusion:

'The results of this study indicate that the GE MAPS/MW flow program did
not produce a generation schedule that adequately considers the
limitations of the transmission network. In my opinion, there are three
major short comings in your modeling of the transmission system. The
first is with the GE program and its reliance on distribution factors to
determine transmission flows. The second is the assumption that

‘monitoring a short list of lines can reliably indicate limits for a
network such as ERCOT’s. Finally, it is not reasonable to assume that a
few dozen contingencies represent the vast number of events that must be
allowed for in the operation of a transmission system. As your study was
conducted, generation schedules were produced that would result in
overloads on the transmission system even without contingency.

I would be happy to discuss the studies that have been done with you or your
staff at your convenience.

Sincerely,

By 1522

Brady J. Belk, P.E.
Supervising Engineer

Attachments

cc: ERCOT Engineering Subcommittee Members

BJB:ras
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ATTACHMENT 2 - PAGE 1 OF 12

LINES LOADED ABOVE 180. X

RNDRK 138 RNDRK WH 138 7/ 1/ _
THIS ITEM APPEARS AS A PROBLEM IN 85 OF 388 CASES. HIGH= 113 LO= 198 AVERAGE= 1925

CASES THAT ARE MORE THAN §% WORSE THAN THE AVERAGE ARE LISTED BELOW ) *
LOADED * 111% IN CASE NO. 1918 91 GENERATORS ON 78 BUSES INTERVAL 12 HOUR 6 LOAD= 2921/.9 SO TEX 5 @ 2504.
LOADED 112% IN CASE NO. 1947 95 GENERATORS ON 82 BUSES INTERVAL 12 HOUR 35 LOAD= 29227.2 SO TEX 5 € 25440.
LOADED 113% IN CASE NO. 1965 94 GENERATORS ON 82 BUSES INTERVAL 12 HOUR 53 LOAD= 28543.4 SO TEX 5 @ 2500.
LOADED 111% IN CASE NO. 1978 93 GENERATORS ON 80 BUSES INTERVAL 12 HOUR 66 LOAD= 28838.3 SO TEX 5 @ 2500.
LOADED 113% IN CASE NO. 2548 98 GENERATORS ON 86 BUSES INTERVAL 19 HOUR 55 LOAD= 31346.4 SO TEX 5 @ 250%2.

RNDRK $.138 MCNEIL 8 138 / 1/

THIS ITEM APPEARS AS A PROBLEM IN 193 OF 388 CASES. HIGH= 118 LO= 109 AVERAGE= 104 S

CASES THAT ARE MORE THAN 5% WORSE THAN THE AVERAGE ARE LISTED BELOW kRN
LOADED 110% IN CASE NO., 2167 184 GENERATORS ON 87 BUSES INTERVAL 15 HOUR & LOAD= 34534.4 SO TEX 5 @ 250#0.
LOADED 118% IN CASE NO. 2242 104 GENERATORS ON 86 BUSES INTERVAL 15 HOUR B2 LOAD= 34555.8 SO TEX &5 @ 25440.
LOADED I11% IN CASE NO. 2334 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 7 LOAD= 36235.4 SO TEX 5 @ 2509.
LOADED 115% IN CASE NO. 2338 185 GENERATORS ON 89 BUSES INTERVAL 17 HOUR 11 LOAD= 349Q1.6 SO TEX § @ 2500.
LOADED 115% IN CASE NO. 2339 99 GENERATORS ON 84 BUSES INTERVAL 17 HOUR 12 LOAD= 30733.8 SO TEX 5 @ 2504.
LOADED 114% IN CASE NO. 2344 98 GENERATORS ON 83 BUSES INTERVAL 17 HOUR 17 LOAD= 30478.6 SO TEX 5 €@ 2500.
LOADED 117% IN CASE NO. 2350 101 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 23 LOAD= 34213.1 SO TEX 5 @ 2500.
LOADED 111% IN CASE NO. 2358 118 GENERATORS ON = 92 BUSES INTERVAL 17 HOUR 31 LOAD= 36418.4 SO TEX 5 € 2500.
LOADED 112% IN CASE NO. 2361 111 GENERATORS ON 93 BUSES INTERVAL 17 'HOUR 34 LOAD= 36203.8 SO TEX 5 €@ 2500.
LOADED 113% IN CASE NO. 2375 181 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 48 LOAD= 31471.6 SO TEX 5 @ 2500.
LOADED 115% IN CASE NO. 2388 99 GENERATORS ON 84 BUSES INTERVAL 17 HOUR 53 LOAD= 31@00.2 SO TEX & € 2500.
LOADED 111% IN CASE NO. 2385 114 GENERATORS ON 94 BUSES INTERVAL 17 HOUR 58 LOAD= 36616.8 SO TEX 5 @ 2500.
LOADED 118% IN CASE NO. 2386 162 GENERATORS ON - B6 BUSES INTERVAL 17 ~HOUR 59 LOAD= 34358.2 SO TEX 5 @ 25400.
LOADED 114% IN CASE NO, 2393 100 GENERATORS ON 85 BUSES INTERVAL 17 HOUR 66 LOAD= 31629.1 SO TEX 5 @ 2500.
LOADED  114% IN CASE NO. 2497 118 GENERATORS ON 92 BUSES INTERVAL 17 HOUR 81 LOAD= 360108.8 SO TEX -5 @ 2500.
LOADED 11@% IN CASE NO. 2441 100 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 31 LOAD= 33578.5 SO TEX 5 @ 2504.
LOADED 110% IN CASE NO. 2445 100 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 35 LOAD= 32552.8 SO TEX 5 @ 2500.
LOADED 1108% IN CASE NO. 2453 99 GENERATORS ON 83 BUSES INTERVAL 18 HOUR 43 LOAD= 33661.4 SO TEX. 5 @ 2500.
LOADED 1108% IN CASE NO. 2457 97 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 47 LOAD= 32888.7 SO TEX § @ 25040.
LOADED 11#% IN CASE NO. 2469 96 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 59 LOAD= 32315.3 SO TEX 5 @ 2500.
LOADED 11@% IN CASE NO. 2548 98 GENERATORS ON 86 BUSES INTERVAL 19 HOUR 55 LOAD= 31346.4 SO TEX 5 @ 2504.

ASHERTN4 138 LAREDO 4 138 / 8/
LOADED 113% IN CASE NO. 1076 68 GENERATORS ON 64 BUSES INTERVAL 1 HOUR 78 LOAD= 2134p.23 MARTINLK @ 2834.
LOADED 117% IN CASE NO. 1265 84 GENERATORS ON 72 BUSES INTERVAL 4 HOUR 17 LOAD= 24419.2 W A P 8 @ 1848B.



L
LOADED 119%
-LOADED 129%
LOADED 222X%
LOADED 1080%
LOADED 198%
LOADED = 183%
LOADED 125%
LOADED 133%
LOADED 135%
LOADED 133%

L o ]
2Z22

IN
IN

IN

IN

IN

THIS ITEM APPEARS AS A PROBLEM IN
CASES THAT ARE MORE THAN

LOADED
LOADED
LOADED
LOADED

117%
117%
124%
124%

IN
IN
IN
IN

LINES LOADED ABOVE 1008. %
LAREDO 4 138 BRUNI 4 138 / 8/
CASE NO. 10876 68 GENERATORS ON 64 BUSES INTERVAL
'BRUNI 4 138 FALF 4’138 / 8/
CASE NO. 1876 68 GENERATORS ON 64 BUSES INTERVAL
CASE NO. 1265 = 84 GENERATORS ON 72 BUSES INTERVAL
CASE NO. 2170 128 GENERATORS ON 104 BUSES INTERVAL
ALICE 2 69 FREER 2 &9 / 8/
CASE NO. 1876 68 GENERATORS ON 64 BUSES INTERVAL
CASE NO. 1265 84 GENERATORS ON 72 BUSES INTERVAL
ARTESIA2 69 ASHERTN2 69 7/ 8/
CASE NO. 1265 84 GENERATORS ON 72,BUSES INTERVAL
ZAPATA 4 138 FALCON 4 138 / 8/
CASE NO. 1265 84 GENERATORS ON 72 BUSES ‘INTERVAL
BATES 4 138 GARZA 4 138 / 8/
CASE NO. ;265 84 GENERATORS ON -72 BUSES INTERVAL
FALCON 4 138 GARZA 4 138 / 8/
CASE NO. 1265 84 GENERATORS ON 72 BUSES INTERVAL
WTSN C 8 180 JEWETT 138 /11/

1900 OF 388 CASES. HIGH= 133

5% WORSE THAN THE AVERAGE ARE LISTED BELOW

CASE NO. 1947 95 GENERATORS ON 82 BUSES INTERVAL
CASE NO. 1965 94 GENERATORS ON 82 BUSES INTERVAL
CASE NO. 2167 104 GENERATORS ON 87 BUSES INTERVAL
CASE NO. 2173 98 GENERATORS ON 82 BUSES INTERVAL

- -

LO=

12
12
15
15

HOUR

HOUR
HOUR
HOUR

HOUR
HOUR

HOUR

HOUR

HOUR

HOUR

1909

HOUR
HOUR
HOUR
HOUR

78

17

17

17

LOAD= 21349.3

LOAD= 2134%4.3
LOAD= 24419.2
LOAD= 38985.6

LOAD= 21349.3
LOAD= 24419.2

LOAD= 24419.2
LOAD= 24419.2
LOAD= 24419.2

LOAD= 24419.2

AVERAGE= 110

356
53

6
12

LOAD= 28227.2
LOAD= 28543.4
LOAD= 34534.4
LOAD= 31371.7

MARTINLK

MARTINLK
WAP 8
SO TEX &

MARTINLK
WAP 8

WAP 8

SO TEX
SO TEX.
SO TEX
SO TEX

oo,
DR

DO

2034.

2034.
1808.

2500.

2034.
1808.

1898.
1898,
1808.

18028.

25080
2500.
2500 .
2500 .

L 2 2 )
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LINES LOADED ABOVE 198. X

WTSN C 8 109 JEWETT 138 711/ CONT.

LOADED 118X 2500 .

IN CASE NO. 2191 181 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 32 LOAD= 32758.2 SO TEX 5 @
LOADED 122% IN CASE NO. 2293 100 GENERATORS ON 84 BUSES INTERVAL 15 HOUR 42 LOAD= 32448.8 SO TEX 5 @ 2500.
LOADED 12@% IN CASE NO. 2204 103 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 43 LOAD= 35267.1 SO TEX 5 @ 2500.
LOADED 124% IN CASE NO. 2208 182 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 47 LOAD= 34047.5 SO TEX 5 @ 2504.
LOADED 116% IN CASE NO. 2228 99 GENERATORS ON 83 BUSES INTERVAL 15 HOUR 59 LOAD= 31893.9 SO TEX 5 @ 2500.
LOADED 116% IN CASE NO. 2228 101 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 67 LOAD= 32821.9 SO TEX 5 @ 250#0.
LOADED 119% IN CASE NO. 2229 103 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 68 LOAD= 34590.& SO TEX b @ 2500.
LOADED 119% IN CASE NO. 2231 101 GENERATORS ON 85 BUSES  INTERVAL 16 HOUR 70 LOAD= 33#89.6 SO TEX &5 @ 2500.
LOADED 119% IN CASE NO. 2248 183 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 8% LOAD= 34348.6 SO TEX & @ 2500.
LOADED 118% IN CASE NO., 2241 105 GENERATORS ON. 87 BUSES INTERVAL 16 HOUR 81 LOAD= 35529.84 SO TEX 6§ @ 2tayr,
LOADED 124% IN CASE NO. 2242 104 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 82 LOAD= 34555.8 SO TEX 5 @ 2580.
LOADED  121% IN CASE NO. 2243 141 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 83 LOAD= 33258.6 SO TEX 5 @ 2580.
LOADED 128% IN CASE NO. 2255 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 11 LOAD= 32294.7 SO TEX &5 @ 2500.
LOADED 118% IN CASE NO. 2539 1087 GENERATORS ON 92 BUSES INTERVAL 19 HOUR 46 LOAD= 33737.3 SO TEX 5 @ 2504.
LOADED 133X IN CASE NO. 2548 98 GENERATORS ON 86 BUSES INTERVAL 19 HOUR 55 LOAD= 31346.4 SO TEX 5 @ 2500.
LOADED 119X IN CASE NO. 25756 96 GENERATORS ON 84 BUSES INTERVAL 19 HOUR 83 LOAD= 29346.3 SO .TEX 5 @ 2508.
LOADED 122% IN CASE NO. 2594 74 GENERATORS ON 63 BUSES INTERVAL 28 HOUR 18 LOAD= 26353.4 SO TEX 5 @ 2500.
LOADED 124% IN CASE NO. 2595 84 GENERATORS ON 71 BUSES INTERVAL 28 HOUR 19 LOAD= 3#287.8 SO TEX 5 @ 2500.
LEON 138 LNGLVL M 138 / 1/ _

THIS ITEM APPEARS AS A PROBLEM IN 138 OF 388 CASES. HIGH= 116 LO= 108 AVERAGE= 106

CASES THAT ARE MORE THAN 5% WORSE THAN THE AVERAGE ARE LISTED BELOW ‘ ‘ whw
LOADED 112% IN CASE NO. 179# 81 GENERATORS ON 71 BUSES INTERVAL 14 HOUR 44 LOAD= 28R76.5 SO TEX 5 @ 2500.
LOADED 112% IN CASE NO. 1898 99 GENERATORS ON 84 BUSES INTERVAL 11 HOUR 69 LOAD= 31582.3 COM PEAK @ 20870.
LOADED 113% IN CASE NO. 1983 92 GENERATORS ON 80 BUSES INTERVAL 12 HOUR 71 LOAD= 29319.6 SO TEX 5 € 2500.
LOADED 112% IN CASE NO. 2863 1680 GENERATORS ON 84 BUSES INTERVAL 13 HOUR 68 LOAD= 330211.€ COM PEAK @ 2070.
LOADED 115% IN CASE NO. 2204 183 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 43 LOAD= 35267.1 SO TEX 5 @ 25040.
LOADED 112% IN CASE NO. 22088 182 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 47 LOAD= 34947.5 SO TEX 5 @ 2590.
LOADED - 113% IN CASE NO. 2251 101 GEHERATORS ON 84 BUSES INTERVAL i6 HOUR 7 LOAD= 35046.7 SO TEX 5 @ 2500.
LOADED 116% IN. CASE NO. 2252 1087 GENERATORS ON - 87 BUSES INTERVAL 16 HOUR 8 LOAD= 35999.5 SO TEX 5 @ 2509.
LOADED 115% IN CASE NO. 2254 188 GENERATORS ON 83 BUSES INTERVAL 16 HOUR 18 LOAD= 34499.9 SO TEX 5 @ 2500.
LOADED 115% IN CASE NO. 2255 97 GENERATORS ON 82 BUSES INTERVAL 16 'HOUR 11 LOAD= 32294.7 SO TEX 5 @ 2500.
LOADED 113% IN CASE NO. 2262 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 18 LOAD= 32090.1 SO TEX 5 @ 2504.
LOADED 113% IN CASE NO., 2262 101 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 19 LOAD= 34780.9 SO TEX 5 @ 25604.
LOADED 116% IN CASE NO. 2264 187 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 20 LOAD= 36015.8 SO TEX 5 @ 25040.
LOADED 116% IN CASE NO. 2266 194 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 22 LOAD= 35366.8 SO TEX 5 @ 2500.
LOADED 113% IN CASE NO. 2267 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 23 LOAD= 33537.1 SO TEX 5 € 2500.
LOADED 114% IN CASE NO. 2274 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 30 LOAD= 32671.3 SO TEX 5 @ 2504.
LOADED 114% IN CASE NO. 2275 103 GENERATORS ON 85 BUSES INTERVAL 16 HOUR 31 LOAD= 35083.8 SO TEX & @ 2500.
LOADED 115% IN CASE NO. 2276 118 GENERATORS ON 93 BUSES INTERVAL 16 HOUR 32 LOAD= 36942.1 SO TEX & @ 2500.
LOADED 116% IN CASE NO. 2278 1#9 GENERATORS ON 89 BUSES INTERVAL 16 HOUR 34 LOAD= 36184.% SO TEX & @ 25040.
LOADED 114% IN CASE NO. 2279 108 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 35 LOAD= 34208.2 SO TEX & @ 2504.
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LINES LOADED ABOVE 1pg. X

LEON 138 LNGLVL M 138 / 1/ CONT.
LOADED 113% IN CASE NO. 2286 99 GENERATORS ON 84 BUSES INTERVAL " 16 HOUR 42 LOAD= 33196.5 SO TEX 5 @ 2500,
LOADED" 115X% IN CASE NO. 2287 166 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 43 LOAD= 35732.9 SO TEX 5 @ 25p0.
LOADED 113% IN CASE NO. 2288 121 GENERATORS ON 94 BUSES INTERVAL 16 HOUR 44 LOAD= 373¢3.9 SO TEX 5 @ 259%.
LOADED 116% IN CASE NO. 2298 145 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 45 LOAD= 3553¢.7 SO TEX 5 @ 2509,
LOADED 114% IN CASE NO. 2291 99 GENERATORS ON 84 BUSES INTERVAL 16 ~HOUR 47 LOAD= 33782.¢ SO TEX 5 @ 2509.
LOADED  114% IN CASE NO. 2298 108 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 54 LOAD= 33746.9 SO TEX 5 @ 2509,
LOADED 115% IN CASE NO. 2299 110 GENERATORS ON 89 BUSES INTERVAL 16 HOUR 55 LOAD= 36337.2 SO TEX 5 @ 2599,
LOADED ~ 113% IN CASE NO. 2388 123 GENERATORS ON 96 BUSES INTERVAL 16 HOUR 56 LOAD= 37587.9 SO TEX 5 @ 2580,
LOADED 116% IN CASE NO. 2392 101 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 58 LOAD= 34454.9 SO TEX 5 @ 2594,
LOADED 113% IN CASE NO. 2303 97 GENERATORS ON 83 BUSES INTERVAL 16 HOUR 59 LOAD= 32767.8 SO TEX 5 @ 2500,

LNGLVL M 138 STPHVIL - 138 7/ 1/

THIS ITEM APPEARS AS A PROBLEM IN 232 OF 388 CASES. HIGH= 122 LO= 199 AVERAGE= 187
CASES THAT ARE MORE THAN 5% WORSE THAN THE AVERAGE ARE LISTED BELOW - . o w

LOADED 117% IN CASE NO. 1798 81 GENERATORS ON 71 BUSES INTERVAL 19 HOUR 44 LOAD= 280876.5 SO-TEX 5 @ 2509,
LOADED 114% IN CASE NO. 1815 80 GENERATORS . ON 71 BUSES INTERVAL 18 HOUR 69 LOAD= 27979.3 SO TEX 5 @ 2500.
LOADED 113% IN CASE NO. 18789 81 GENERATORS ON 71 BUSES INTERVAL 11 HOUR 41 LOAD= 24696.9 COM PEAK @ 2078,
LOADED 117% IN CASE NO. 1898 99 GENERATORS ON 84 BUSES INTERVAL 11 HOUR 69 LOAD= 31502.3 COM PEAK @ 2979.
LOADED 114% IN CASE NO. 1899 B9 GENERATORS ON 78 BUSES INTERVAL 11. HOUR 708 LOAD= 29139.6 COM PEAK @ 297#.
LOADED 113X IN CASE NO. 199p 86 GENERATORS ON 76 BUSES INTERVAL 11 'HOUR 71 LOAD= 27364.9 COM PEAK @ 2870,
LOADED 113% IN CASE NO. 1978 93 GENERATORS ON ' 8¢ BUSES INTERVAL 1Z° HOUR 66 LOAD= 28838.3 SO TEX 5 @ 2509,
LOADED 119% IN CASE NO. 1983 92 GENERATORS ON 80 BUSES INTERVAL 12 HOUR 71 LOAD= 29319.¢ SO TEX 5 @ 2509.
LOADED - 113% IN CASE NO. 1991 91 GENERATORS ON 80 BUSES INTERVAL 12 HOUR 89 LOAD= 28368.4 SO TEX 5 @ 250%.
LOADED 114% IN CASE NO. 1992 93 GENERATORS ON 80 BUSES INTERVAL 12 'HOUR 81 LOAD= 29899.7 S50 TEX 5 8 2500.
LOADED  116% IN CASE NO. 2837 193 GENERATORS ON - 86 BUSES INTERVAL 13- HOUR 42 LOAD= 33378.% COM PEAK e 2979,
LOADED 114% IN CASE NO. 2038 18& GENERATORS ON 88 BUSES INTERVAL 13 HOUR 43 LOAD= 34969.5 COM PEAK e 2074@.
LOADED 117% IN CASE NO. 2063 109 GENERATORS ON 84 BUSES INTERVAL 13 HOUR 68 LOAD= 33011.8 COM PEAK @ 20749,
LOADED 113% IN CASE NO. 2203 188 GENERATORS ON 84 BUSES INTERVAL 15 HOUR 42 LOAD= 32448.8 SO TEX 5 @ 250¢.
LOADED "128% IN CASE NO. 2204 183 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 43 LOAD= 35267.1 S0 TEX 5 @ 2599.
LOADED - 117% IN CASE NO. 2208 142 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 47 LOAD= 34947.5 S50 TEX 6 @ 2500.
LOADED 114% IN CASE NO. 2218 114 GENERATORS ON 93 BUSES INTERVAL 16 HOUR 57 LOAD= 37773.4 S0 TEX 5 @ 25900.
LOADED 118% IN CASE NO. 2251 181 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 7 LOAD= 35@946.7 SO TEX 5 @ 2505,
LOADED 122% IN CASE NO. 2252 147 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 8 LOAD= 35999.5 sSg TEX 5 6 2594.
LOADED 121% IN CASE NO. 2254 108 GENERATORS ON 83 BUSES INTERVAL 16  HOUR 1# LOAD= 34499.9 SO TEX 5 @ 2500.
LOADED 128% IN CASE NO. 2255 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 11 LOAD= 32294.7 SO TEX 5 @ 2599,
LOADED 118% IN CASE NO. 2262 97 GENERATORS ON 82 BUSES INTERVAL 16  HOUR 18 LOAD= 32999.1 SO JEX 5 @ 2509.
LOADED 119% IN CASE NO. 2263 141 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 19 LOAD= 34789.9 SO TEX 5 @ 2504.
LOADED 121% IN CASE NO. 2264 167 GENERATORS ON - 87 BUSES INTERVAL 16 HOUR 20 LOAD= 36015.8 SO TEX 5 @ 25049.
LOADED 121X IN CASE NO. 2256 194 GENERATORS ON 86 BUSES INTERVAL 16 - HOUR 22 LOAD= 35366.8 SO TEX 5 @ 2500.
LOADED 119% IN CASE NO. 2267 99 GENERATORS ON 84 BUSES INTERVAL 16° HOUR 23 LOAD= 33537.1 SO TEX 5 @ 2598.
LOADED " 128% IN CASE NO. 2274 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 34 LOAD= 32671.3 SO TEX § @ 2599,
LOADED 119% 1IN 16 HOUR 31 LOAD= 35083.8 SO TEX 5 @ 2509.

CASE NO. 2275 183 GENERATORS. ON 85 BUSES INTERVAL
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LINES LOADED ABOVE 188. %

LNGLVL M 138 STPHVIL 138 / 1/ CONT.

CASE NO. 2276 718 GENERATORS ON 93 BUSES INTERVAL

LOADED 120% IN C \ , 16 HOUR 32 LOAD= 36942.1 SO TEX. 5 @ 2508.
LOADED 121% IN CASE NO. 2278 189 GENERATORS ON 89 BUSES = INTERVAL 16 HOUR 34 LOAD= 36184.5 SO TEX 5 @ 250%.
LOADED 119% IN CASE NO. 2279 108 GENERATORS ON 84 BUSES ~ INTERVAL 16 HOUR 35 LOAD= 34288.2 SO TEX 5 @ 2508.
LOADED 119% IN CASE NO. 2286 99 GENERATORS ON ~° 84 BUSES INTERVAL 16 HOUR 42 LOAD= 33196.5 SO TEX 5 @ 2508.
LOADED 121% IN CASE NO. 2287 186 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 43 LOAD= 35732.9 SO TEX 5 @ 2509.
LOADED 119% IN CASE NO. 2288 121 GENERATORS ON 94 BUSES  INTERVAL 16 HOUR 44 LOAD= 37393.9 SO TEX 5 @ 2500.
LOADED 121% IN CASE NO. 2298 185 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 46 LOAD= 35539.7 SO TEX 5 @ 2508.
LOADED 119% IN CASE NO. 2291 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 47 LOAD= 33702.6 SO TEX 5 @ 2500.
LOADED 119% IN CASE NO..2298 188 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 54 LOAD= 33746.9 SO TEX 5 @ 2500.
LOADED 120% IN CASE NO. 2299 118 GENERATORS ON 89 BUSES .INTERVAL 16 HOUR 55 LOAD= 36337.2 SO TEX 5 @ 2508.
LOADED 119% IN CASE NO. 2388 123 GENERATORS ON 96 BUSES INTERVAL 16 HOUR 56 LOAD= 37587.9 SO TEX 5 @ 2508.
LOADED 122% IN CASE NO. 2382 181 GENERATORS ON 84 BUSES  INTERVAL 16 HOUR 58 LOAD= 34454.9 SO TEX 5 @ 2500.
LOADED 119% IN CASE NO. 2383 97 GENERATORS ON 83 BUSES  INTERVAL 16 HOUR 59 LOAD= 32767.8 SO TEX 5 @ 2590.
LOADED 113% IN CASE NO. 2358 101 GENERATORS ON 86 BUSES  INTERVAL 17 HOUR 23 LOAD= 34213.1 SO TEX 5 @ 2508.
LOADED 115% IN CASE NO. 2453 99 GENERATORS ON 83 BUSES INTERVAL 18 HOUR 43 LOAD= 33661.4 SO TEX 5 @ 2508.
LOADED 114% IN CASE NO. 2457 97 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 47 LOAD= 32880.7 SO TEX 5 @ 2500.
LOADED 114% IN CASE NO. 2465 97 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 55 LOAD= 33948.3 SO TEX 5 @ 2500.
LOADED 116% IN CASE NO. 2467 117 GENERATORS ON . 91 BUSES INTERVAL 18 HOUR 57 LOAD= 37231.3 SO TEX 5 @ 2508.
LOADED 115% IN CASE NO. 2595 84 GENERATORS ON 71 BUSES ~ INTERVAL 28 HOUR 19 LOAD= 39287.# SO TEX 5 @ 2500.
LOADED 116% IN CASE NO. 2898 68 GENERATORS ON 55 BUSES  INTERVAL 23 HOUR 65 LOAD= 20799.6 SO TEX 5 @ 2508.
LOADED 114% IN CASE NO. 2892 61 GENERATORS ON 56 BUSES INTERVAL 23 HOUR 67 LOAD= 28959.7 SO TEX 5 @ 2508.
LOADED 114% IN CASE NO. 2894 61 GENERATORS ON 55 BUSES  INTERVAL 23 HOUR 69 LOAD= 28711.8 SO TEX 5 @ 2504.
LOADED 114% IN CASE NO. 2896 61 GENERATORS ON 55 BUSES  INTERVAL 23 HOUR 71 LOAD= 28736.2 SO TEX 5 @ 2508.
LOADED 115% IN CASE NO. 2986 65 GENERATORS ON 59 BUSES INTERVAL 23 HOUR 82 LOAD= 21973.5 SO TEX 5 @ 2504.
LOADED 113% IN CASE NO. 2974 55 GENERATORS ON 48 BUSES - INTERVAL 24 HOUR 66 LOAD= 21646.3 SO TEX 5 @ 2508.
LOADED 113% IN CASE NO. 2978 55 GENERATORS ON 48 BUSES  INTERVAL 24 HOUR 78 LOAD= 21671.2 SO TEX 5 @ 2508.
LAMPSASS8 138 GOLDTWTS 138
THIS ITEM APPEARS AS A PROBLEM 1IN 77 OF 388 CASES. HIGH= 136 LO= 181  AVERAGE= 128 ~
CASES THAT ARE MORE THAN 5% WORSE THAN THE AVERAGE ARE LISTED BELOW : axw
LOADED 117% IN CASE NO. 1818 91 GENERATORS ON 78 BUSES  INTERVAL 12 HOUR 6 LOAD= 29218.9 SO TEX 5 @ 2500.
LOADED 114% IN CASE NO. 1946 . 96 GENERATORS ON 82 BUSES INTERVAL 12 HOUR 34 LOAD= 3#285.7 SO TEX 5 @ 2500.
LOADED 115% IN CASE NO. 1947 95 GENERATORS ON 82 BUSES  INTERVAL 12 HOUR 35 LOAD= 29227.2 SO TEX 5 @ 2580.
LOADED 114% IN CASE NO. 1953 94 GENERATORS ON 82 BUSES INTERVAL 12 HOUR 41 LOAD= 28634.1 SO TEX 5 @ 2500.
LOADED 117% IN CASE NO. 1965 94 GENERATORS ON 82 BUSES INTERVAL 12 HOUR 53 LOAD= 28543.4 SO TEX 5 @ 2500.
LOADED 114% IN CASE NO. 2254 100 GENERATORS ON 83 BUSES INTERVAL 16 HOUR 1¥ LOAD= 34499.9 SO TEX 5 @ 2500.
LOADED 116% IN CASE NO. 2255 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 11 LOAD= 32294.7 SO TEX 5 @ 2500.
LOADED 115% IN CASE NO. 2274 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 38 LOAD= 32671.3 SO TEX 5 @ 2568.
LOADED 114% IN CASE NO. 2298 140 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 54 LOAD= 33746.9 SO TEX 5 @ 250%.
LOADED 116% IN CASE NO. 2382 101 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 58 LOAD= 34454.9 SO TEX 5 @ 2508.
LOADED 124% IN CASE NO. 2548 98 GENERATORS ON 86 BUSES  INTERVAL 19 HOUR 55 LOAD= 31346.4 SO TEX 5 @ 256.
LOADED 119% IN CASE NO. 2594 74 GENERATORS ON 63 BUSES INTERVAL 2@ HOUR 18 LOAD= 26353.4 SO TEX 5 @ 2504.
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LINES LOADED ABOVE 109. X%

LAMPSASS8 138 GOLDTWTS8 138 CONT.

CASE NO. 2595 84 GENERATORS ON 71 BUSES
MASON4 138 GILLSPES 138 / 6/

CASE NO. 1981 109 GENERATORS ON 89 BUSES
CASE NO. 1983 92 GENERATORS ON 80 BUSES
CASE NO. 2252 187 GENERATORS ON 87 BUSES
CASE NO. 2254 108 GENERATORS ON 83 BUSES
CASE NO. 2255 97 GENERATORS ON 82 BUSES
CASE NO. 2264 187 GENERATORS ON 87 BUSES
CASE NO. 2266 194 GENERATORS ON 86 BUSES
CASE NO. 2267 99 GENERATORS ON 84 BUSES
CASE NO. 2274 99 GENERATORS ON 84 BUSES
CASE NO. 2275 1083 GENERATORS ON 85 BUSES-
CASE NO. 2276 118 GENERATORS ON 93 BUSES
CASE NO. 2278 189 GENERATORS ON 89 BUSES
CASE NO. 2279 108 GENERATORS ON 84 BUSES
CASE NO. 2286 99 GENERATORS ON 84 BUSES
CASE NO. 2287 186 GENERATORS ON 87 BUSES
CASE NO. 2288 " 121 GENERATORS ON 94 BUSES
CASE NO. 2290 - 1085 GENERATORS ON 86 BUSES
CASE NO. 2291 99 GENERATORS ON 84 BUSES
CASE NO. 2298 108 GENERATORS ON 84 BUSES
CASE NO. 2299 110 GENERATORS ON 89 BUSES
CASE NO. 2308 123 GENERATORS ON 96 BUSES
CASE NO. 2302 101 GENERATORS ON 84 BUSES
CASE. NO. 2595 84 GENERATORS ON 71 BUSES
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.
v



ATTACHMENT 2 - PAGE 7 OF 12

LINES LOADED ABOVE 108. X

UVALDE 4 138 ASPHALT4 138 / 8/

LOADED 1@1X IN CASE NO. 1981 109 GENERATORS ON 89 BUSES INTERVAL 12 HOUR 69 LOAD= 32791.5 SO TEX 5§ @ 2508.
LOADED 187X IN CASE NO. 2252 187 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 8 LOAD= 35999.5 SO TEX 5 @ 2580.
LOADED 103% IN CASE NO. 2254 1008 GENERATORS ON 83 BUSES INTERVAL - 16 HOUR 1& LOAD= 34499.9 SO TEX 5 @ 2509.
LOADED 106% IN CASE NO. 2264 1087 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 20 LOAD= 36£15.4 SO TEX 5 @ 25040.
LOADED 186X IN CASE NO. 2266 104 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 22 LOAD= 35366.8 SO TEX 5 @ 2500.
LOADED 105% IN CASE NO. 2276 118 GENERATORS ON 93 BUSES INTERVAL 16 HOUR 32 LOAD= 36942.1 SO TEX 5 @ 2500.
LOADED 106%Z IN CASE NO. 2278 109 GENERATORS ON 89 BUSES INTERVAL 16 HOUR 34 LOAD= 36184.5 SO TEX § @ 2500.
LOADED 1£4%Z IN CASE NO. 2287 106 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 43 LOAD= 35732.9 SO TEX 5 @ 25¢4.
LOADED 105% IN CASE NO. 2288 121 GENERATORS ON 94 BUSES INTERVAL 16 HOUR 44 LOAD= 373083.9 SO TEX 6§ @ 25049.
LOADED 187% IN CASE NO. 2290 145 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 46 LOAD= 3553@.7 SO TEX & @ 2599.
LOADED 1#3% IN CASE NO., 2299 118 GENERATORS ON 89 BUSES INTERVAL le HOUR 558 LOAD= 36337.2 SO TEX 5 @ 2509.
LOADED 183% IN CASE NO. 238080 123 GENERATORS ON - 96 BUSES INTERVAL 16 'HOUR 56 LOAD= 37587.9 SO TEX 5 @ 25049.
LOADED 105% IN CASE NO. 2382 181 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 58 LOAD= 34454.9 SO TEX 5 @ 25049.
E LEVEE 138 GRNVL W 138 / 1/
LOADED 181% IN CASE NO. 2167 194 GENERATORS ON 87 BUSES INTERVAL 15 HOUR 6 LOAD= 34534.4 SO TEX 5 @ 2590.
LOADED 186% IN CASE NO. 2171 113 GENERATORS ON 92 BUSES INTERVAL 15 HOUR 18 LOAD= 37549.9 SO TEX 5 @ 2590.
LOADED 105% IN CASE NO. 2285 112 GENERATORS ON 92 BUSES INTERVAL 15 HOUR 44 LOAD= 373082.8 SO TEX 5 @ 2500.
LOADED 101X IN CASE NO. 2287 187 GENERATORS ON 89 BUSES INTERVAL 15 HOUR 46 LOAD= 36355.7 SO TEX 5 @ 25900.
LOADED 1#1X IN CASE NO. 2216 186 GENERATORS ON 88 BUSES INTERVAL 15 HOUR 55 LOAD= 36854.1 SO TEX 5 @ 2540.
LOADED 1@3% IN CASE NO. 2241 105 GENERATORS ON 87 BUSES INTERVAL 15 HOUR B1 LOAD= 35529.8 SO TEX 5 @ 2500.
LOADED 102X IN CASE NO. 2242 104 GENERATORS ON 86 BUSES INTERVAL 15. HOUR 82 LOAD= 34555.8 SO TEX 5 @ 2500.
LOADED 108X IN CASE NO. 2243 101 GENERATORS ON 85 BUSES INTERVAL 15  HOUR 83 LOAD= 33258.6 SO TEX & @ 2500.
LOADED 100% IN CASE NO. 2334 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 7 LOAD= 36235.4 SO TEX 5 @ 259¢.
LOADED 106% IN CASE NO. 2338 105 GENERATORS ON 89 BUSES INTERVAL 17 HOUR '11 LOAD= 34981.6 SO TEX 5 @ 250¢.
LOADED 183% IN CASE NO. 2358 181 GENERATORS ON .86 BUSES INTERVAL 17 HOUR 23 LOAD= 34213.1 SO TEX 5 @ 2500.
LOADED 180X IN CASE NO. 2361 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 34 LOAD= 36203.8 SO TEX 5 @ 250%.
LOADED 108% IN CASE NO. 2386 102 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 59 LOAD= 34358.2 SO TEX 5 @ 2504.
LOADED 1986% IN CASE NO. 2497 118 GENERATORS ON 92 BUSES INTERVAL 17 HOUR 81 LOAD= 36010.8 SO TEX 5 @ 2500.
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LINES LOADED ABOVE 190. X%

€ LEVEE 138 GRNVL E 138 /7 1/

LOADED 187X IN CASE NO. 2167 104 GENERATORS ON 87 BUSES "INTERVAL 15 HOUR 6 LOAD= 34534.4 SO TEX 5 @ 2500 .
LOADED 186% IN CASE NO. 2168 115 GENERATORS ON 94 BUSES  INTERVAL 15 HOUR _ 7 LOAD= 37768.8 SO TEX 5 @ 25400 .
LOADED 183% IN CASE NO. 2178 128 GENERATORS ON 109 BUSES INTERVAL 15 HOUR 9 LOAD= 38985.6 SO TEX 5 @ 2508.
LOADED 112% IN CASE NO. 2171 113 GENERATORS ON 92 BUSES INTERVAL 15 HOUR 19 LOAD= 37549.9 SO TEX § @ 2508.
LOADED 1©84% IN CASE NO. 2173 98 GENERATORS ON 82 BUSES INTERVAL 15 HOUR 12 LOAD= 31371.7. SO TEX 5 @ 2504.
LOADED 1#1% IN CASE NO. 2191 181 GENERATORS ON 85 BUSES INTERVAL 15 . HOUR 3@ LOAD= 32758.2 SO TEX 5@ 2509,
LOADED 1901% IN CASE NO. 2194 122 GENERATORS ON 96 BUSES INTERVAL 15 HOUR 33 LOAD= 38194.3 SO TEX 5 @ 2500 .
LOADED 182% IN CASE NO. 2283 198 GENERATORS ON 84 BUSES INTERVAL 15 - HOUR 42 LOAD= 32448.8 SO.TEX 5 @ 2509.
LOADED 185% IN CASE NO. 2204 183 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 43 LOAD= 35267.1 SO TEX 5 @ 2504 .
LOADED 111X IN CASE NO. 2205 112 GENERATORS. ON 92 BUSES INTERVAL - 15 HOUR 44 LOAD= 37382.8 SO TEX 5 @ 25484. i
LOADED 183X IN CASE NO. 2206 123 GENERATORS ON 96 BUSES INTERVAL 15 HOUR 45 LOAD= 38398.8 SO TEX 5 @ 2509 .
LOADED 107% IN CASE NO. 22087 187 GENERATORS ON 89 BUSES INTERVAL 15 HOUR 46 LOAD= 36355.7 SO TEX 5 @ 2500.
LOADED 181X IN CASE NO. 22#8 182 GENERATORS ON 86 BUSES INTERVAL 15 . HOUR 47 LOAD= 34947.5 SO TEX § @ 25880.
LOADED 187% IN CASE NO. 2216 ‘1@6 GENERATORS ON 88 BUSES INTERVAL 15 HOUR 55 LOAD= 36854.1 SO TEX 5 @ 25090.
LOADED 103% IN CASE NO. 2217 124 GENERATORS ON 97 BUSES INTERVAL 15 HOUR 56 LOAD= 38554.6 SO TEX 5 @ 2506.
LOADED 186X IN CASE NO. 2218 114 GENERATORS ON 93 BUSES INTERVAL 15 HOUR 57 LOAD= 37773.4 SO TEX § @ 2509.
LOADED ~ 183% IN CASE NO. 2228 191 GENERATORS . ON 85 BUSES INTERVAL 15 HOUR 67 LOAD= 32821.9 SO TEX 5 @ 2504 .
LOADED 1@5% IN CASE NO. 2229 183 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 68 LOAD= 34599.4 SO TEX 5 @ 2508 .
LOADED 1@5% IN CASE NO. 2231 181 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 78 LOAD= 33989.6 SO TEX 5 @ 2500.
LOADED - 1@1% IN CASE NO. 2239 99 GENERATORS ON 83 BUSES INTERVAL 15 HOUR 79 LOAD= 32258.3 SO TEX 5 @ 2508.
LOADED 185% IN CASE NO. 2244 183 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 89 LOAD= 34348.6 SO TEX 5 @ 2588, -
LOADED 199% IN CASE NO. 2241 185 GENERATORS ON 87 BUSES INTERVAL 15 HOUR 81 LOAD= 35529.8 SO TEX -5 @ 2504,
LOADED 108% IN CASE NO. 2242 194 GENERATORS ON 86 BUSES INTERVAL 15 . HOUR 82 LOAD= 34555.8 SO TEX 5@ 2509 .
LOADED 106% IN CASE NO. 2243 11 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 83 LOAD= 33258.6 SO TEX 5 @ 250890.
LOADED 1@6% IN CASE NO. 2334 111 GENERATORS ON -93 BUSES INTERVAL 17 “HOUR 7' LOAD= 36235.4 SO TEX 5 @ 2508,
LOADED 112% IN CASE NO. 2338 195 GENERATORS ON 89 BUSES INTERVAL 17 - HOUR 11 LOAD= 349#1.6 SO TEX S8 @ 2504.
LOADED 1@5% IN CASE NO. 2339 99 GENERATORS ON 84 BUSES INTERVAL 17 _ HOUR ‘12 LOAD= 38733.8 SO TEX 5 @ 2508.
LOADED 182% IN CASE NO. 2344 98 GENERATORS ON 83 BUSES INTERVAL 17 HOUR 17 LOAD= 32478.6 SO TEX 5 @ 25049 .
LOADED 1@8% IN CASE NO. 2345 191 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 18 LOAD= 33756.5 SO TEX 5 e 2500.
LOADED 1@9% IN CASE NO. 2358 181 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 23 LOAD= 34213.1 SO TEX & Q. 25040.
LOADED " 1@4% IN CASE NO. 2358 118 GENERATORS ON 92 BUSES INTERVAL . 17 HOUR 31 LOAD= 36@14.4 SO TEX & @ 2504.
LOADED 1@6% IN CASE NO. 2361 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 34 LOAD= 362€3.8 SO TEX & @ 2504.
LOADED 1©3% IN CASE NO. 2375 191 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 48 LOAD= 31471.6 SO TEX 'S5 @ 2500 .
LOADED 1@5% IN CASE NO. 2388 99 GENERATORS ON 84 BUSES INTERVAL 17 HOUR 53 LOAD= 31#@0.2 SO TEX 5 @ 25090.
LOADED 103% IN CASE NO. 2381 144 GENERATORS OHN 88 BUSES INTERVAL 17 . HOUR 54 LOAD= 34516.3 - SO TEX 5 @ 2500.
LOADED 1@2% IN CASE NO. 2385 114 GENERATORS ON 94 BUSES INTERVAL 17 HOUR 58 LOAD= 36616.8 SO TEX 5 @ 2504.
LOADED 111% IN CASE NO. 2386 142 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 59 LOAD= 34358.2 SO TEX 5 @ 2500.
LOADED . 184% IN CASE NO. 2333 144 GENERATORS ON 85 BUSES INTERVAL 17 HOUR 66 LOAD= 31629.1 SO TEX § @ 25040.
LOADED 1@3% IN CASE NO. 2395 111 GENERATORS ON 93 BUSES INTERVAL - 17 ‘HOUR 68 LOAD= 36107.6 SO TEX 5 @ 2500.
LOADED 112% 1IN 17 HOUR 81 LOAD= 36@18.8 SO TEX 5 @ 25080 .

CASE NO. 2407 118 GENERATORS ON 92 BUSES INTERVAL
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LINES LOADED ABOVE 108. X

CROCKETT 138 JEWETT 138 /7 1/

CASE NQ. 2167 104 GENERATORS ON 87 BUSES
CASE NO. 2173 98 GENERATORS ON 82 BUSES
CASE NO. 2242 194 GENERATORS ON 86 BUSES
NORWDDPL 138 DEN DR E 138 / 1/

CASE NO. 2171 113 GENERATORS ON 92 BUSES
CASE NO. 2205 112 GENERATORS ON 92 BUSES
CASE NO. 2241 185 GENERATORS ON 87 BUSES
CASE NO. 2334 111 GENERATORS ON 93 BUSES
CASE NO. 2338 185 GENERATORS ON 89 BUSES
CASE NO. 2361 111 GENERATORS ON 93 BUSES
CASE NO. 2386 102 GENERATORS ON 86 BUSES
CASE NO. 2487 118 GENERATORS ON 92 BUSES
BONVIL 9 187 HEARNE 9 198 /11/

CASE NO. 2173 98 GENERATORS ON 82 BUSES
HEARNE 9 180 SILCTY 9 180 /11/

CASE NO. 2173 98 GENERATORS ON 82 BUSES
ASPHALT4 138 BRACKVL4 138 / 8B/

CASE NO. 2252 107 GENERATORS ON. 87 BUSES
CASE NO. 2254 108 GENERATORS ON 83 BUSES
CASE NO. 2264 187 GENERATORS ON 87 BUSES
CASE NO. 2266 144 GENERATORS ON 86 BUSES
CASE NO. 2276 118 GENERATORS ON 93 BUSES
CASE NO. 2278 109 GENERATORS ON 89 BUSES
CASE NO. 2287 106 GENERATORS ON 87 BUSES
CASE NO. 2288 121 GENERATORS ON 94 BUSES
CASE NO. 2298 105 GENERATORS ON 86 BUSES
CASE NO. 2299 118 GENERATORS ON 89 BUSES
CASE NO. 2390 123 GENERATORS ON 96 BUSES
CASE NO. 2382 181 GENERATORS ON 84 BUSES
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LINES LOADED ABOVE 1600, X
CNC.W T4 138 ASHERTN4 138 / 8/ _ _
LOADED 1@8@% IN CASE NO. 2252 147 GENERATORS ON 87 BUSES = INTERVAL 16 HOUR 8 LOAD= 35999.5 SO TEX § @ 2500.
SANDOW 138 ELGIN SS 138 /7 1/
LOADED 1@2% IN CASE NO. 2338 lﬂSAGENERATORS ON 89 BUSES INTERVAL 17 HOUR 11 LOAD= 34981.6 SO TEX & @ 25980.
LOADED 1@1X IN CASE NO. 2344 98 GENERATORS ON 83 BUSES INTERVAL 17 HOUR 17 LOAD= 30478.6 SO TEX 5 €@ 2500.
LOADED 1@4% IN CASE NO. 2358 181 GENERATORS ON 86 BUSES INTERVAL 17  HOUR 23 LOAD= 34213.1 SO TEX & @ 2500.
LOADED 101X IN CASE NO. 2380 99 GENERATORS ON 84 BUSES INTERVAL 17 HOUR 53 LOAD= 310008.2 SO TEX 5 @ 2500.
5 @ 25400.

LOADED 184% IN CASE NO. 2386 102 GENERATORS ON 86 BUSES INTERVAL 17 - HOUR 59 LOAD= 34358.2 SO TEX
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TRANSFORMERS LOADED ABOVE 19#2. X

HEARNE 8 102 HEARNE 9 188 /11/

THIS ITEM APPEARS AS A PROBLEM IN 123 OF 388 CASES. HIGH= 114 LOo= 1900 AVERAGE= 105

CASES THAT ARE MORE THAN 65X WORSE THAN THE AVERAGE ARE LISTED BELOW 111
LOADED 111X IN CASE NO. 2167 1044 GENERATORS ON 87 BUSES INTERVAL 15 HOUR 6 LOAD= 34534.4 SO TEX 5 @ 2508.
LOADED 114X IN CASE NO. 2173 98 GENERATORS ON 82 BUSES INTERVAL 15 HOUR 12 LOAD= 31371.7 SO TEX 5 @ 2544.
LOADED 111% IN CASE NO. 2203 108 GENERATORS ON 84 BUSES INTERVAL 15 HOUR 42 LOAD= 32448B.8 SO TEX 5 @ 25¢49.
LOADED 113% IN CASE NO. 2208 102 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 47 LOAD= 34047.5 SO TEX 5 @ 2580,
LOADED - 111X IN CASE NO. 2231 101 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 79 LOAD= 33089.6 SO TEX 6. @ 2580.
LOADED 111% IN CASE NO. 2249 103 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 8O LOAD= 34348.6 SO TEX § @ 25009.
LOADED 112% IN CASE NO. 2242 104 GENERATORS ON 86 BUSES INTERVAL 15 HOUR 82 LOAD= 34555.8 SO TEX 5 @ 250#9.
LOADED 112% IN CASE NO. 2243 181 GENERATORS ON 85 BUSES INTERVAL 15  HOUR 83 LOAD= 33258.6 SO TEX 5 @ 2500.
LOADED 114% IN CASE NO. 2255 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 11 LOAD= 32294.7 SO TEX 5 @ 2590.
LOADED 111X IN CASE NO. 2262 97 GENERATORS ON = 82 BUSES INTERVAL 16 HOUR 18 LOAD= 32099.1 SO TEX 5 @ 2598.
LOADED 111X IN CASE NO. 2291 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 47 LOAD= 33782.6 SO TEX 5 @ 2500.
LOADED 111% IN CASE NO. 2382 191 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 58 LOAD= 34454.9 SO TEX 5 @ 2500.
LOADED 112% IN CASE NO. 2303 97 GENERATORS ON 83 BUSES INTERVAL 16 HOUR 59 LOAD= 32767.8 SO TEX 5 @ 250#9.
LOADED 113% IN CASE NO. 2324 96 GENERATORS ON 82 BUSES INTERVAL 16 HOUR B1 LOAD= 32984.5 SO TEX 5 @ 2504.
LOADED 113% IN CASE NO. 2325 95 GENERATORS ON 81 BUSES INTERVAL 16 HOUR 82 LOAD= 31885.6 SO TEX 5 @ 2500.

MINERVA 138 MINERVA 69 / 1/ ,
THIS ITEM APPEARS AS A PROBLEM IN 51 OF 388 CASES. HIGH= 109 LO= 100 AVERAGE= 104

CASES THAT ARE MORE THAN 5% WORSE THAN THE AVERAGE ARE LISTED BELOW : » ARw
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TRANSFORMERS LOADED ABOVE 188. X%

TDAD TR 1290 TRINIDAD 138 / 1/
LOADED 103X IN CASE NO. 2170 128 GENERATORS ON 185 BUSES INTERVAL

HOUR = 9 LOAD= 38985.6 SO TEX

15 5 @ 25089.

LOADED- 181X IN CASE NO. 2206 123 GENERATORS ON 96 BUSES  INTERVAL 15 HOUR 45 LOAD= 38399.8 SO TEX 5 @ 2500.
LOADED 101X IN CASE NO. 2217 .124 GENERATORS ON 97 BUSES INTERVAL 15 HOUR 56 LOAD= 38554.6 SO TEX 5 @ 2500.
LOADED 187X IN CASE NO. 2334 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR - 7 LOAD= 36235.4 SO TEX § @ 2509.
LOADED 103X IN CASE NO. 2335 143 GENERATORS ON 107 BUSES INTERVAL 17 -HOUR 8 LOAD= 39499.2 SO TEX 6§ @ 2500.
LOADED 1#81% IN CASE NO. 2336 149 GENERATORS ON 11 BUSES  INTERVAL 17 HOUR 9 LOAD= 48785.9 SO TEX 5 @ 2509.
LOADED 186X IN CASE NO. 2337 124 GENERATORS ON 99 BUSES INTERVAL 17 HOUR 1@ LOAD= 37451.4 SO TEX 5 @ 2500.
LOADED 104X IN CASE NO. 2346 123 GENERATORS ON 98 BUSES INTERVAL 17 HOUR 19 LOAD= 37385.9 SO TEX § @ 2590.
LOADED 183% IN CASE NO. 2347 142 GENERATORS ON = 107 BUSES INTERVAL 17 HOUR 2# LOAD= 39278.5 SO TEX § @ 2500.
LOADED 182% IN CASE NO. 2359 133 GENERATORS ON 102 BUSES INTERVAL 17 HOUR 32 LOAD= 38386.4 SO TEX 5 @ 2500.
LOADED 181% IN CASE NO. 2360 144 GENERATORS ON 18 BUSES INTERVAL 17  HOUR 33 LOAD= 39818.8 SO TEX 5 @ 2504.
LOADED 108% IN CASE NO. 236! 111 GENERATORS ON ... 93 BUSES INTERVAL 17 HOUR 34 LOAD= 36243.8 SO TEX 5 .6 2500.
LOADED 104% IN CASE NO. 237% 117 GENERATORS ON 96 BUSES. INTERVAL 17 HOUR 43 LOAD= 36763.6 SO TEX 5 @ 2509.
LOADED 181% IN CASE NO. 2371 137 GENERATORS ON 134 BUSES INTERVAL - 17 HOUR 44 LOAD= 38779.5 SO TEX 5 @ 2500.
LOADED 103% IN CASE NO. 2382 124 GENERATORS ON 99 BUSES INTERVAL 17 HOUR 65 LOAD= 37497.2. SO TEX 5 @ 2500.
LOADED 181X IN CASE NO. 2383 143 GENERATORS ON 107 BUSES INTERVAL 17 HOUR 56 LOAD= 39460.9 SO TEX 5 € 25040.
LOADED 104X IN CASE NO. 2384 140 GENERATORS ON 106 BUSES INTERVAL 17 HOUR 57 LOAD= 39909.7 SO TEX 6 € 2500.
LOADED 108% IN CASE NO. 2385 114 GENERATORS ON 94 BUSES ~ INTERVAL 17 'HOUR 58 LOAD= 36616.8 SO TEX: 5. .@ 2500.
LOADED 185% IN CASE NO. 2395 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 68 LOAD= 36107.6 SO TEX 5 @ 2508.
LOADED 123% IN CASE NO. 2396 <126 GENERATORS ON 99 BUSES INTERVAL 17- HOUR 69 LOAD= 37704.8 SO TEX 5 @ 2500.
LOADED 181X IN CASE NO. 2418 134  GENERATORS ON 191 BUSES INTERVAL 18  HOUR -8 LOAD= 38547.6 SO TEX 5 @ 25040.
LOADED = 192% IN CASE NO. 2438 138 GENERATORS ON 103 BUSES INTERVAL 18 HOUR 28 LOAD= 38938.4 SO TEX 5 @ 250%.
_ LOADED 1@2% IN CASE NO. 2442 135 GENERATORS ON 102 BUSES - INTERVAL 18. HOUR 32 LOAD= 38537.7 SO TEX 5 @ 2500.
LOADED 101% IN CASE NO. 2444 118 GENERATORS ON 33. BUSES INTERVAL 18 - HOUR 34 LOAD= 37068.9 SO TEX 5 @ 2500.
LOADED 182% IN CASE NO. 2454 121 GENERATORS ON 94 BUSES INTERVAL 18 HOUR 44 LOAD= 37387.4 SO TEX 5 @ 2500.
LOADED 187% IN CASE NO. 2467 117 GENERATORS ON 91 BUSES INTERVAL 18 . HOUR 57 LOAD= 37231.3 SO TEX 5 @ 2500.

SANDOW 345 SANDOW 138 7 1/ ;
LOADED 182% IN CASE NO. 2336 149 GENERATORS ON 116 BUSES INTERVAL 17 _HOUR 9 LOAD= 40705.9 SO TEX 5 @ 2500.
LOADED 182% IN CASE NO. 2431 158 GENERATORS ON 113 BUSES INTERVAL 18 HOUR 21 LOAD= 40764.1 SO TEX © @ 2500.
LOADED 1988% IN CASE NO. 2442 135 GENERATORS ON 192 BUSES INTERVAL 18- HOUR 32 LOAD= 38537.7 " SO TEX 5 @ 2504.
111 BUSES INTERVAL 18 5@

LOADED 102% IN CASE NO. 2443 151 GENERATORS ON. HOUR 33 LOAD= 40426.4 SO TEX 25080 .
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tttttﬁﬁt*.tt*tt‘i.tl.**.ﬁﬂ.t*ﬁtRt.ﬁiﬁ.tt‘ﬁ*ﬂ*t.ti.ﬁ..."-t*"t‘ﬁ***ﬂi.ltﬁtl....ﬂ...'i".t‘t'ﬁt't'ﬁ*'i**'t."ﬁt..ﬁ...'ﬁt.ﬁttt't‘t.*

: i s - TUE, JAN 12 1988 17:18 GENERATION= 26912.9 LOAD= 25929.2 INTERCHANGE=. 2.8 LOSSES= 982.9
s : NO. 1089 77 GENERATORS ON 784 BUSES : ) INTERVAL 1 HOUR 10 LOAD= 24542.8  MARTINLK @ 2934.
1 TRANSFORMER PROBLEM(S) # LINE PROBLEM(S)

HEARNE 8 1088 TO HEARNE 9 108 XFMR @ 183.X OF MAX LOAD/11/

iiktﬂki****ti**tttt**tt*titt*tltttit*ttit.t*ﬁ*tiﬁ**tﬂi***t*****'t*iﬁ*ﬂ*i*tit**tﬁﬁlt*ttt*i*ﬁttt*ﬁ*t*tttﬁlt*t*lttit.iﬁ*i--iii**ﬁtitw

: : TUE, JAN 1271988 17:15 GENERATION= 28950.8 LOAD= 28138.2 INTERCHANGE= #.8 LOSSES=  811.9
i : NO. 1916 B3 GENERATORS ON 74 BUSES - - (INTERVAL HOUR 17 LOAD= 26824.5 MARTINLK @ 2034.
‘ S L) TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)
RNDRK - 138 O RNDRK WH 138 LINE @ 182.X OF MAX LOAD/ 1/
ﬂﬁi***k*il*ﬁ*tit*tt*tﬂ**.****i!*Iﬁﬁ**'k*t*ﬂﬁ*iﬂ’*t**tﬁ******ﬁ***t*tﬁ**i***iﬁ**tt*'ﬁiﬁ*i'i*iﬂﬁt‘*'i*‘t‘ﬁﬁﬁ*it'ﬁt**'ﬁ*tl.***i**‘ﬁttﬁ'
. : . TUE, JAN 12 1988 17:21 GENERATION= 28285.2 .LOAD= " 27395.1 INTERCHANGE= g.9 LOSSES=  889.3
: t NO. 1817 83 GENERATORS ON 74 BUSES ; INTERVAL 1 _HOUR 18 LOAD= 26854.2 MARTINLK @ 2034.
T ' ' e # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)
RNDRK 138 TO RNDRK WH 138 LINE @ 105.X OF MAX LOAD/ 1/ "
tﬂﬁi******t*tlt.t***i*t*****tt*t*t*t**ﬁ**ﬁ****ﬁ*.'.*****t*i*****tt****ﬁ*iil*ﬁ.*t**..ﬂﬂQ'*ﬁtﬁ*tﬂ!ttﬁtﬁtiﬁt*tttﬂ*ﬂi.*ﬂﬁiﬂﬁ*.tttti**t*
: : - " TUE, JAN 12 1988 17:26 GENERATION= 29289.2 LOAD= 28486.6 INTERCHANGE= #.8 LOSSES=  891.8
: : NO. 1821 85 GENERATORS ON 75 BUSES - INTERVAL 1 HOUR 22 LOAD= 27179.6 MARTINLK @ 2934.
~ : S ~ & TRANSFORMER PROBLEM(S) = 1 LINE PROBLEM(S)
RNDRK 138 TO RNDRK WH 138 LINE @ 188.% OF MAX LOAD/ 1/ } ' ‘
i*t****ikt**ttti‘i***ﬁ*t***kﬂ******t*ﬁﬁ**ﬁﬁ*****ﬂ*****ﬁRﬁﬁit"t*.****t*'****ﬂit.*‘.ﬂ‘i..ﬁ‘ﬁ'tﬁ*i**.l.i**t"**.-*.-ﬁ*i'**‘ﬁ*ﬁ.ﬁﬁ-*..
: : TUE, JAN 12 1988 .17:32 GENERATION= ~27962.3 LOAD=_ 2711§. 3 INTERCHANGE~ @.8 LOSSES= 846.2
: : NO. 1039 - 81 GENERATORS ON 73 BUSES INTERVAL HOUR 40 LOAD= 25765.7 MARTINLK @ 2834.
' o B : g TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)
RNDRK 138 TO RNDRK WH 138 LINE @ 182.X OF MAX LOAD/ 1/
iﬁﬁitttﬁ'*tﬁ.itt**t**ti*'*ﬁ*****t**i*t'lt*R***ﬁ*t**ﬂt******t*l*.t**i**i**'***t***ttiﬁi".*ﬁ-ﬁﬁﬁ..ﬁ.‘*ﬁ.‘ﬁ'ﬁ*.tﬁ'*ﬂiﬁ‘*ii*tt**ﬁ‘t'ﬁ.
: : (TUE, JAN 12 1988  17:38 GENERATION= 29504.4 LOAD= 28629.1 INTERCHANGE= #.9 LOSSES= = 873.2
i : NO. 1048 85 GENERATORS ON 75 BUSES © INTERVAL 1 HOUR 41 LOAD= 27326.5 MARTINLK @ 2034.
' . : : # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)
RNDRK 138 TO RNDRK WH 138 LINE @ 184.% OF MAX LOAD/ 1/ '

ARAMRA KRR R R R AR AR ANRER AR AR KRA RN AR AR R AN AR AR AN RN AR AR AR AR AR AN A RARNAAAAAARNRNANNRAANNARAARANTANARARRARNRARAARNR AN AR RARAAENANRNARARA AR AN
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t..ttt..itti'ttl'lt't.ltﬂt‘tittﬁﬁ.kli.ﬁ'*ﬁRtt.ﬂt'.ﬁ'ﬁ.lit‘*.'*lttt‘*t..tttt.ﬁ&!ﬁﬁﬁmﬂﬁ..'.'*.'t'.i.ﬁ't'ﬁ*'ﬂﬂﬁt'.ﬁﬂ....'Q.ﬁt'.t'..t.

s s TUE, JAN 12 1988 17:44 GENERATION= 27247.4 LOAD= 26279.6 INTERCHANGE= 2.2 LOSSES= 967.2
s : NO. 1941 88 GENERATORS ON 72 BUSES INTERVAL i HOUR 42 LOAD= 24995.2 MARTINLK @ 2034.
: : i i TRANSFORMER PROBLEM(S) # LINE PROBLEM(S)

HEARNE B 198 TO HEARNE 9 109 XFMR @ 181.X OF MAX LOAD/11/

RAARNARRA AR R AR R RN AR AR RN RN R REA AR RN AR AR RN R A AR AR AR AR AR AN AR AR RN R AN RN A AN AN AR AR R A S A AR I N R R AR R RN AN RT RN AANNANANRT N AR R ANNRN BN RN W RN N RNk sy

s s TUE, JAN 12 1988 17:58 GENERATION= 28354.2 LOAD= 27584.3 INTERCHANGE= .9 LOSSES= 849.3

: : NO. 1851 82 GENERATORS ON 73 BUSES : INTERVAL 1. HOUR 52 LOAD= 26166.7 MARTINLK @ 2034.
) ’ . @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

RNDRK 138 TO RNDRK WH 138 LINE @ 118.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNFJL 8 138 LINE @ 181.X OF MA* LOAD/ 1/

t‘l**'i.t*it"iﬁ..t'"ti.'iitiﬂi"ﬂ**tt*i*ﬁ*ﬂﬁ*ﬂﬁ"i*.**t*ﬂ*ﬁiﬂ***t*ﬁﬁ*i“ﬁt*t*nifkﬁﬁﬂ**t"**ﬁ*'*ﬁﬂtﬁl**ﬁ.ﬁﬁﬁ.ﬁt'ﬁ‘.ﬁt*.‘*.*ﬁﬁ..'ﬁ

s : TUE, JAN 12 1988 17:57 GENERATION= 27257.1 LOAD= . 76238.4 INTERCHANGE= #.85 LOSSES= 1918.6

s : NO. 1054 81 GENERATORS ON 73 ‘BUSES INTERVAL 1 HOUR 55 LOAD= 24861.2 MARTINLK @ 2934.

1. TRANSFORMER PROBLEM(S) B LINE PROBLEM(S)
HEARNE 8 188 TO HEARNE 9 108 XFMR @ 191.X OF MAX LOAD/11/

t*tt*t.tﬁ*tt*ti'tttttitﬁ*t*t*t*tttt*i*t*t*tti*ttl***‘it*ﬂ'*ttﬁt*t**ﬁiiit'**t*tﬁﬁa*wﬁii.ﬁﬁitt.***Iﬁt*..t*ﬁ'tttﬁQ.*t*ﬁittt*i.*tiﬁtt'

s 3 TUE, JAN 12 1988 18: ﬂz GENERATION= 28127.9 LOAD= . 27175.9 INTERCHANGE= #. & LOSSES= 951.2

: : NO. 1064 81 GENERATORS ON 73 BUSES INTERVAL 1 HOUR 65 LOAD= 25828.2 MARTINLK @ 2934.
T ) . @ TRANSFORMER PROBLEM{S) i LINE PROBLEM(S})

RNDRK 138 TO RNDRK WH 138 LINE @ 187.X OF MAX LOAD/ 1/ g ‘

e L L L L T e T T

: : TUE, JAN 12 1988 18:09 GENERATION= 23412.1 LOAD= - 22658.1 INTERCHANGE= 9.9 LOSSES= 753.7

s s NO. 1976 68 GENERATORS ON 64 BUSES INTERVAL 1 HOUR 78 LOAD> 2134€.3 MARTINLK @ 2834.

£ TUANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

X OF MAX LOAD/ 8/ LAREDO 4 138 TO BR:H' 4 138 LINE @ 119.X OF MAX LOAD/ 8/
X OF MAX LOAD/ 8/ ALICE 2 69 TO FR:Z: 2 69 LINE @ 188.X OF MAX LOAD/ 8/

ASHERTN4 138 TO LAREDO 4

1 13.
BRUNI 4 138 TO FALF 4 1 29.

(23223 22222222222 2222222222 2 2 222 22 d 223282 22 R 2 Rt 2 2t i 2 i 22 222222 3 22 2 R iR SRRt id Rt i it 222 2222223222222 232 R 22222 X0



-ﬁ-ﬁ-ﬁﬁhﬂﬂdt—ﬁjunnﬂn

ATTACHMENT 3 - PAGE 3 OF 83

.‘...t.-iiﬁt.ttﬁt..t.ﬁ.t..ﬁtﬂ.t.i*.l....ﬁ"ttﬁ.*..'t.‘.tt.“...‘.ﬁ't‘.tt'.ﬂﬁtt...'."Q.'..QQ‘l't*.ttﬁ.'.**'..ﬁ.ﬁl...ﬁ.'.....tﬂ...‘

: : TUE, JAN 12 1988 18:15 GENERATION= ' 30238.7 LOAD= 29374.6 INTERCHANGE= #,.8 LOSSES= = 864.1
: : NO. 1118 83 GENERATORS ON . 76 BUSES - : INTERVAL | 2 HOUR 28 LOAD= 2895.1 COM PEAK @ 2878.
' : R # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S) :

RNDRK ‘138 TO RNDRK WH 138 LINS @ 182.X OF MAX LOAb/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 1081.X OF MAX LOAD/ 1/

.tt*t*tt'lttﬁitttttt.t'..*ﬁitttt*tﬁit.l.tttti*tﬁtt‘**t**tttt*tti**t**it*ttt**tﬁiﬁttl*ttt*tttti‘ﬁtttttt.it'.ﬂt..‘.....‘.tt*t*tt.*t.

3 : TUE, JAN 12 1988 18:28 GENERATION= 32!18 6 LOAD=31389.7 INTERCHANGE= #.8 LOSSES= 728.9
: : NO. 1111 87 GENERATORS ON 79 BUSES INTERVAL 2 HOUR 29 LOAD= 30172.9 COM PEAK €@ 2978.
: ‘ & TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 141.X OF MAX LOAD/ 1/

.I*tlltttii!tt*tttittt.ti*t-ﬁtittﬁlitii.ﬁi**.*t**i'**tt*tt*ti*lt*.ttt**t*iti'*‘.ﬁ*l**ﬂ'tittﬂ.t*ﬁt.ﬁtﬁt*tt.t***ﬁit't...ti.*'*tttit.

3 s TUE, JAN 12 1988 18:25 GENERATION= 397”2 7 LOAD= 29994.1 INTERCHANGE= B.8 LOSSES= 797 .8

3 : NO. 1134 85 GENERATORS ON 78 BUSES INTERVAL - 2 HOUR 62 LOAD= 28733.9 COM PEAK € 2078.
j . S e o . g TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

RNDRK 138 TO RNDRK WH 136 LINE @ 183.X Of MAX LOAD/ 12 RNDRK S 138 TO MCNEIL 8 138 LINE @ lﬂﬂ X OF MAX LOAD/ l/

Iit!liltﬂtliit*ﬁ**t'tttti*t*t**tt**t.ttl*ﬁt*.ltti***t*I***ttﬁt*t*tﬁﬂitill"t*t.*tﬁ**t*t*t‘i'ltﬁ**t'it'ﬁt.tﬁ‘.ttQ.*'tttttt*ttt.!.t.

: s TUE, JAN 12 1988 18:31 GENERATION’ '30759.6 LOAD= :2999#.2 INTERCHANGE= "' - @.8 LOSSES= 768.7

s s NO. 1147 84 GENERATORS ON 77 BUSES R - INTERVAL .2 HOUR 65 LOAD= 28729.8 COM PEAK @ 2974.
i : ’ . g : < & TRANSFORMER PROBLEMI(S) 1 LINE PROBLEM(S) -

RNDRK 138 TO RNDRK WH 138 LINE @ 1981.X OF MAX LOAD/ 1/ - » ' ‘ ‘

naa--ntttnt.tn-a-ua**-a-tt:tat*ta:ittttutt:t*ttatat*-ntttat.*a-a.wauw.ntag:-tatnn-t*atn-t-nnua-ttu-tttttlf.tt*anta.t.ttatntta'uu.u

s s - TUE, JAN 12 1988  18:37 GENERATION= 1 24825.2 LOAD=. 24133.5 INTERCHANGE= J.8 LOSSES= 689.5

: : NO.. 1252 ' 77 GENERATORS ON' 67 BUSES .. INTERVAL - 4 HOUR 4 LOAD= 22691.4 W A P 8 @ 1898,
. ‘ # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 l3§ LINE @ 121.X OF MAX LOAD/ 1/ .

atﬁ.ttti!.ltﬁtﬂﬂﬁt*t*ﬁl*ititt***ﬂtt***tﬂ**i**ititﬁ**ﬁ***‘*t*ttﬁ*t*itiﬁti**t'ittiﬁ**ﬁﬁ*tttttttit.l*i'ii't*.*i**"ﬁ‘*ﬁ.'i..ﬁtittQt.t
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AR R RN AR AR A AN A R R R AN R AN AN AN AN AR A R AN A AR AR R R AR I AR AN A AN R AR A AR R AR AN A AR A AN A AN AR AN AN R AN AR AN AR AR A AR N AN AR AN AN AR AN AN A AN N AN AN RN RN

$ s TUE, JAN 12 1988 18:44 GENERATION= 26387.9 LOAD= = 25687.7 INTERCHANGE= 8.8 LOSSES= 778.9
H : NO. 1265 84 GENERATORS ON _ 72 BUSES INTERVAL 4 HOUR 17 LOAD= 24419.2 W A-P B8 € 18g8.
- S ‘ @ TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

ARTESIA2 69 TO ASHERTN2 69 LINE @ 125.X OF MAX LOAD/ 8/ ASHERTN4 138 TO LAREDO 4 138 LINE @ 117.X OF MAX LOAD/ 8/
BRUNI 4 138 TO FALF 4 138 LINE @ 222.X OF MAX LOAD/ 8/ ZAPATA 4 138 TO FALCON 4 138 LINE @ 133.X OF MAX LOAD/ 8/
BATES 4 138 TO GARZA 4 138 LINE @ 135.X OF MAX LOAD/ 8/ FALCON 4 138 TO GARZA 4 138 LINE @ 133.% OF MAX LOAD/ 8/
ALICE 2 69 TO FREER 2 69 LINE @ 183.% OF MAX LOAD/ 8/ : : Sonns B

att--ntnt-tﬁaat-iattttttatttt:n-t'ttntt--t.aatttnt**tt-tt-tatttat-tt-itttht*wwutt-atn-ttanaugttatat---uttta.-tgn---tt-t-t-taathtt

t s TUE, JAN 12 1988  18:49 GENERATION= 25613.4 LOAD= 24974.2 INTERCHANGE= #.9 LOSSES= 638.3

: : NO. 1335 °~ 89 GENERATORS ON 89 BUSES . INTERVAL S HOUR 4 LOAD= 23558.2 MARTINLK @ 2034.
- : @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/

RABRA KRR A AN AR KA RN AR RANRA R R A RN AR AARNANRAR AN AR A AN AN ARARAAN RN AR A R A AN A RN AN K EARAAN RN AR RANA RN RAAANR AN AN R R AANRRARANAANAANRRN KRR RARR RS RN R RN N AR R RARARRANRR

H H TUE, JAN 12 1988 18:55 GENERATION= - 265907.0 LOAD= 25248.4 INTERCHANGE= &.8 LOSSES= 666.9
s : NO. 1384 87 GENERATORS ON 77 BUSES . INTERVAL S  HOUR 53 LOAD= 23832.7 MARTINLK @ .2934.
: . ) 9 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

.ttii.ttlﬁ*tttiiti*ttt'tﬁ'tﬁwitttttttt*li.i*!*ti**iﬁﬂ*ﬁ*iﬁttttt*t‘ﬂﬁttl."ﬁttt.tt'ﬁl*t"ﬁ.t‘tﬁi‘Q'i*‘ﬁ".ﬁtt't.'i..itt'-t't*tiﬁ-ttt

H $ ' TUE, JAN 12 1988 19:91 GENERATION= 22672.5 LOAD= 21869.2 INTERCHANGE= . #.8 LOSSES= 881.3
3 3 NO. 1584 68 GENERATORS ON 64 BUSES INTERVAL 8 HOUR 4 LOAD= 28357.1 CEDARP 8 @ 1508.
: i TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 188 XFMR @ 192.X OF MAX LOAD/11/
WTSN € 8 180 TO JEWETT 138 LINE @ 191.X OF MAX LOAD/ll/

ttttttttttittt.tnttiit'**ttt**tﬁti**t**!t.ﬂ*t**tl**i****tt'.titutttﬁ.tt**tt.tttttiitﬁtﬂtttﬁ.tﬁtt..tii.tttt.tﬁtt‘tt.l.*itti.tt..tta

t : TUE, JAN 12 1988 19:06 GENERATION= 23985.8 LOAD= 23118.4 INTERCHANGE= 2.8 LOSSES= 873.1

: s NO. 1585 75 GENERATORS ON 78 BUSES INTERVAL 8 HOUR 5 LOAD= 21636.7 CEDARP 8 @ 1507.
. 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 1080 TO HEARNE 9 190 XFMR @ 103.X OF MAX LOAD/11/
WTISN C 8 1080 TO JEWETT 138 LINE @ 105.X%X OF MAX LOAD/11/

AR AR AR AR R A AR AR R R AR A A AR R AN A A R AR NN AR AR A AN KRR AR A AR AR AN AN A AR R A AR AN RN RN R A AN AN A AN AR SRR A RARANAR A AN AR AN AR N AR AN A AR R AAR A RARAR R RN ANR AR R NN N
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lﬁ'tt.t*ittt.tﬁt‘tn.*.n..ttttt.tt.ttt.t.ttt*ai.tnt.tttiﬁttni‘tatttttntlttttttt.tt.t.ttq.tt.ﬁtﬁt.‘tttit’t..nt."..;ﬂt.tttt't.*ﬁt'ﬂ-
E, JAN 12 1988 19:12 GENERATION=" 24659.8 LOAD= 23795.1 INTERCHANGE=" 8.8 LOSSES= 862.3

i : INTERVAL ) 8 HOUR . 6 LOAD= 22342.5 CEDARP 8 @ 1509,
: 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S) .

TU
s : : NO. 1586 79 GENERATORS ON 74 BUSES

HEARNE 8 109 TO HEARNE 9 108 XFMR @ 103.X OF MAX LOAD/11/
WISN C 8 189 TOvJEVETT 138°LINE @ 123.X OF MAX LOAD/117/.

..t!tititt!i.tt'ttttniti*ttt.t.i#-.ﬁt*tl*t"ﬁtt*ﬂtttﬁ**it*!littt*tttt*tt..-.*ﬁ'.ﬁ‘t*ﬁttt.‘tﬁﬁ.iﬁ.!*ptt*.ﬂt..*.ﬁ..tlﬁ'."ﬂtﬁﬁlﬁittt

JAN 12 1988  19:18 GENERATION= . 31435.4 LOAD= 30517.9 INTERCHANGE=' . #.8 LOSSES= . . 9185.g

TUE,
¢ NO. 1766 87 GENERATORS ON 76 BUSES INTERVAL -18- HOUR 28 LOAD= 29273.9 SO TEX & @ 25p9.
: - o o ’ - # TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)
LEON 138 7O LNGLVL M 138 LINE @ 103.% OF MAX LOAD/ 1/ ~ LNGLVL M 138 TO STPHVIL 138 LINE @ 198.X OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE @ 102.X OF MAX LOAD/ 1/ RNDRK 'S 138 TO MCNEIL 8 138 LINE @ 181.X% OF MAX LOAD/kl/'

titititt*tﬁtitﬁ'*ttttttttttt*tﬁtt*t**ﬁttﬁ'*tﬂttﬁiﬁitl*ﬁ‘tt‘ttwti*ttl*ttﬁ*tﬁ‘ii#ﬁt'*.*‘.‘t‘**iiﬁttitﬂtﬂ.i.'iﬁt‘..lﬁi*ﬁi‘t.*l.tl'tit

: LI TUE, JAN 12 1988 .19:23 GENERATION= 25747.5 LOAD= 25865.5 INTERCHANGE = #.0 LOSSES= 689.5
s : NO. 1775 68 GENERATORS ON 62 BUSES . S : INTERVAL 18 HOUR 29 LOAD= 23652.1 SO TEX 5 @ 25¢0.

) ‘ N ‘ - # TRANSFORMER PROBLEM(S) .1 LINE PROBLEM(S)
LNGLVL M 138 TO STPHVIL = 138 LINE @ 109.X OF MAX LOAD/ "1/

i.!t**i*t*ttti.ttl*ttiﬁttttiitt*ii'ittt*iti*.ﬂt**ﬁ*tt*ﬁ*tttiwt*lttQ*ttit.*ﬁﬁtt*ﬂﬁ.*.t‘ﬁtt‘ﬁ*.tttlt.-*t*t.*tﬁ"ﬁt-ﬁ*'ﬁ**t.ﬁiﬁﬂt.tit

: ‘= TUE, JAN 12 1988 19:28 GENERATION= = 30068.5 LOAD=. 29163.3 INTERCHANGE= 8.9 LOSSES=  9g2.g
: : NO. 1778 . 8% GENERATORS ON 71 BUSES - - . INTERVAL . 18 HOUR 32 LOAD= 27877.2 So TEX § @ 2540,
RS : o SRR : @ TRANSFORMER PROBLEM(S) - 1 LINE PROBLEM(S) :

LNGLVL M.138 TO STPHVIL 138 LINE @ 143.%X OF MAX LOAD/ 1/

itﬁ*ttti!titt*t'ittttﬁiittii****ttti**tti'i*tltﬁ!*.****I’t*titit**.tfﬁ*It*iiti.ttﬁi..ﬂﬁI.".ﬂttﬂi'.*t..ﬁ"*tt.t.t'i'*'**t**tﬁt.t..

3 : T TUE, JAN 12 1988 19:33 GENERATION= - 31i59.8 LOAD= . 3g181.9 INTERCHANGE = “F.0 LOSSES= 966.4

3 : . NO. 1779 83 GENERATORS ON 72 BUSES - L : INTERVAL 18 -HOUR 33 LOAD= 28927.7 SO TEX 5 @ 2599.
S o U R T ‘ & TRANSFORMER PROBLEM(S) S LINE PROBLEM(S)

LEON 138 - TO lNCLVL M 138 LINE @ 161.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 196.% OF MAX LOAD/ 1/

RNDRK 138 70 RNDRK WH 138 LINE @ 103.X OF MAX LOAD/ 1/ RNDRK S .138 TO MCNEIL 8 138 LINE @ 180.X OF MAX LOAD/ 1/
LAMPSASS8 138 TO GOLDTNTBvl38 LINE @ 192.X OF MAX LOAD ) ) : : o

'tttttttitttﬁlt'ttttiitttti*tit*t.it*ﬁtttﬁ*‘ttiﬁiﬁ*t*i'itt‘ﬁ**ttttﬁgi.tt*tﬁ-ii.ttt**ﬁi.tili"-ﬁt**t.tﬁ.‘.*ﬁ**li**tiﬁ*i*tttttti*'.'
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RARAANAAR AR AR A AR R AR ANAR AR AR AR AR AN R R R AN AR R A AN AR A R AR R R AR R AR R AR AR AR AR AR AN R AR AR AR AR AN N AR AR AN SN RN S R AN AR R AR R RN AN A RSN RN NN RS W

t : TUE, JAN 12 1988 19:38 GENERATION= 23159.8 LOAD= 22636.1 INTERCHANGE = #.8 LOSSES= 621.6
s : NO., 1786 64 GENERATORS ON 59 BUSES : INTERVAL 18 HOUR 49 LOAD= 21147.8 SO TEX 5 € 25990.
. 2 TRANSFORMER PROBLEMI(S) 1 LINE PROBLEMI(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 1902.X OF MAX LOAD/ 1/

AARAAN RN R AR RN N AR NN R AR AR AR AN BA RN R A AN AR R R AN A AR R A AR AR AN R AR AR A AR AR R R AN AR AN A A AR R R AR AN AN R A AR R R AR AR AR AR ANN R R RN AN AN AT ANANRANRRANN RN RARANRAN R RN

s : . TUE, JAN 12 1988 19:43 GENERATION= 26236.7 LOAD= 25514.8 INTERCHANGE= B.8 LOSSES=» 728.5
3 : NO. 1787 72 GENERATORS ON 63 BUSES - INTERVAL 18 HOUR 41 LOAD= 241i5.4 SO TEX 5 @ 25880,
. & TRANSFORMER PROBLEM{S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/

AR AN R N RN AR A AR AR AR RN N AR R AR AR AR A AR A AN N AN RN TR AN AR A A AN AR A RN R AR A AR R RAA RN R AN R AN AN R A AN R R R AR AR AR AR R AN AN AAN AN R AANAAANRATSANANNRNRANRARNRARANARNRY

t : TUE, JAN 12 1988 19:48 GENERATION= 38346.8 LOAD= 29355.9 INTERCHANGE= #.2 LOSSES= 987.9

3 : NO. 1798 81 GENERATORS ON 71 BUSES ) : INTERVAL 10 HOUR 44 LOAD= 28876.5 SO TEX 5 @ 2599.
» # TRANSFORMER PROBLEMI(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 112.X OF MAX LOAD/ Y/ LNGLVL M 138 TO STPHVIL 138 LINE @ 117.X OF MAX LOAD/ 1/

HRANAN AR A AR AR N AR AR R AR R RN N R R AN AR AN R AN N AR RN A A RN AR RN A AR AN ARNRAARNAAANRAR AR RARREA RN A RERNAN AR RN ARAEARNANN RN AN AR SN R ANARRARARAABTANAR RN ANAARRNANARAE N R

s s ' TUE, JAN 12 1988 19:53 GENERATION= 26266.6 LOAD= 25553.8 INTERCHANGE= : @.9 LOSSES= 712.1
s ¢+ NO. 1799 72 GENERATORS ON 63 BUSES INTERVAL 1# HOUR 53 LOAD= 24154.8 SO TEX 5 @ 2594.
) # TRANSFORMER PROBLEM{S) i LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 102.X OF MAX LOAD/ 1/

AR NN AR AR R ANKR AR AR RARRANR AN R AR NN AR TN ARA AR R AR R AR AR AR AN NAN R AR AR AN R AR AR R AR AR ANV RN N AR R AR R AR R AR R NN RR AR NN AN

3 s TUE, JAN 12 1988 19:58B GENERATION= 28491.1 LOAD= 27573.2 INTERCHANGE= 8.2 LOSSES= 8256.5%

t :+ NO. 1800 77 GENERATORS ON 68 BUSES : X INTERVAL 1% HOUR 54 LOAD= 26237.7 SO TEX 5 @ 2500.
) . . @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 102.X OF MAX LOAD/ 1/

RARRKA RN R AR AR AN ARNAN AN AN AN R R RN AR R AR A AN R AR R AN R RAAN AR ANAARAANRN RN RRARARRANRARARN AR R AR ARARA R RN R A RNARANRRARAARREAARRRAAR R AN AR AR RN AN RNRARRRNRRAN

: s TUE, JAN 12 1988 28:83 GENERATION=- 39868.1 LOAD= 29952.6 INTERCHANGE= 8.8 LOSSES= 913.2
s : NO. 1802 82 GENERATORS ON 71 BUSES : INTERVAL 18 HOUR 56 LOAD= 28691.8 SO TEX 5 @ 2509.
@ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 194.X% OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 181.X OF MAX LOAD/ 1/

AR A AR R A AR A AR R AR AR AR AR R AN R A AN AR A AR AR AR AR KRR R R AR AN RN AR AN TR AR RN AR AR AR KA R AR A A RN R R R AR A AN AN A AR R AN AR AR AN AR ANA AN ANNRN R R RN RR AN NN NANRRAAN RN

N . \' P -, > o e 7 ! - -y 4 e ‘-‘ - ) . - ‘; p - ‘ ! 8
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Q.Q..*.l.tt.Rt.'itﬁ..'-.tﬁt.‘.*.tt..ﬁﬂ'.ﬁ"ﬁl..i.'ﬁﬁi!t‘ﬁ'ii‘ttﬁ'it!‘.tﬁt...-‘tﬂ@.ﬂ.ﬁiﬁ‘i..tilﬂﬂ...'ﬁﬁ*t....‘ﬁ....‘....ﬂﬁt‘ﬁ..-'-.

: : TUE, JAN 12 1988 20:98 GENERATION= 39214.7 LOAD=''29262.4 INTERCHANGE= #.8 LOSSES= 949.5

: : NO. 1815 84 GENERATORS ON 71 BUSES = . - INTERVAL 18 HOUR 69 LOAD= 27979.3 SO TEX 6 @ 2588.
; L . # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LI'NE @ 188.X OF MAX LOAD/ 1/ LNGLVL M 138 TO swnvu 138 LINE @ 114.% OF MAX LOAD/ 17/

I.'t'i'.ﬁiﬁt**t'ttiit*‘tt*.ﬂ'tﬂt‘.ﬂ'ﬂt*ﬁit‘**'ﬁiﬁ*ﬁi****ﬁiﬁ*.**t*tti*ﬁ.*ttti*.**ﬁﬂﬁ**t'ﬁtﬁ.****kﬁl.iti'**i;.it.t.‘...***'*'**ﬁt*i*

: : TUE, JAN 12 1988  20:14 GENERATION= .26611.7 LOAD= 25913.5 INTERCHANGE= #.9 LOSSES= = 698.4

s : NO. 1847 81 GENERATORS ON 71 BUSES R INTERVAL 11 HOUR 18 LOAD= 24526.6 COM PEAK € 2978.
v o s ’ @ - TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL. 138 LINE @ 183.X OF MAX LOADI 1/

tltllil*ﬁit*itttt*tttﬁttﬁt'iﬁtﬁi*tl‘*ii.iﬂ*ttttl‘tttﬂ.t*t*ttt**‘t*ﬂ*t*ﬂﬁ.tti*ﬁt*iitt.aﬁtt’tttttﬂttﬁ*t.**.t..**-Iﬂﬂiﬁﬁﬁﬁ*lttitﬁ*tit

s s TUE, JAN 12 1988 28:19 GCNERATION=. 31792.7 LOAD=  38848.9 INTERCHANGE= &.9 LOSSES=, 859.1
s : NO. 1851 9% GENERATORS ON 78 BUSES : INTERVAL I1 HOUR 22 LOAD= 29686.8 COM PEAK @ 2978,
: . ‘ ‘ i TRANSFORMER PROBLEM(S) l LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL. 138 LINE e 128.X Of MAX LOAD/ 1t/

.-i"tﬁ"ﬂ.tﬁtﬁ't'*'ﬂ.*ﬁ'ﬁ*!‘i**ﬁi*ﬁ'ﬁ.'iﬁ.ﬂ.*ﬂ*i*i‘ii.*ittﬁit*t*i***tiﬁ'.itl'il.'***"-ﬁ..“-ﬁ*..‘.'*‘ﬂ."ﬂ.'.."q..ﬂ...'ﬁﬁiﬁ‘*t.

s - s TUE, JAN 12 1988 2#:25 GENERATION’ 28628 6 LOAD=27816.8 INTERCHANGE= #.9 LOSSES= 811.4
: + NO. 1852 85 GENERATORS ON 75 BUSES o INTERVAL 11  HOUR 23 LOAD= 26488.8 COM PEAK @ 2079,
: T : ) o e ” S R | TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE‘@ 183.X OF MAX LOAD/ l/

t*tltli*tttﬂtttttt*ﬁtt.tiitiﬁtttt-*ttt***tt*t**tli****t*ttﬂtt*ttﬁ*tﬁtttﬁlﬂtiﬂ*'t.t*.tt!ittttIttﬁt-t*tﬂiﬁﬁﬁ.ﬁ*ti.tt-'t*ﬁ*i*iitlt*t*

s 3 - TUE, JAN 12 1988 28:39 GENERATION= ,24157 3 LOAD=  23573.8 INTERCHANGE = . #.8 LOSSES= 583.6
s . s NO. 1857 74 GENERATORS ON 67 BUSES ) INTERVAL - - 11 HOUR 28 LOAD= 22114.5 COM PEAK € 2874.
‘ D : 2 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO'SfPHVIL 138'LINE e lﬂS.X‘OF MAX : LOAD/ 1/ -

tittttiﬁtlltttitt*t-ﬁ*tttttttt*ittitlﬁt*tﬁ*i*iiﬁ‘*t*ttt*t*titﬁtt*iiit*tt*iti*t**.'ﬁt'tItﬁtt'i..iti*tttﬁﬁ.‘.!.'ﬁ.lﬁ'ti’ttl.t!-i.t-t

3 s . - TUE,:JAN 12 1988  28:35 GENERATION— 25912 4 LOAD= 25177.6 INTERCHANGE= 8.9 LOSSES= 734.8

s s+ NO. 1858 79 GENERATORS ON ~ 69 BUSES : INTERVAL 11  HOUR 29 LOAD= 23767.7 COM PEAK @ 2879.
. ‘ ’ ) : S : 8 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE €@ 103.X OF MAX. LOAD/ 1/ k 'LNGLVL M 138 TO STPHVIL 138 LINE @ 188.% OF MAX LOAD/ 1/

AR AR ARN AN AN AR AR A AN AR AN RRARNARA RN AR AR AN RN RN AR R RN AR AR AR AR RAAARRN A AR A AR RN AAARAARANAR A A AN NN RAARAAARARAA AR A AAANRANARARAAARN AR AN RANRANRRAANRR
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.l‘t'.ﬁ..t.ttiﬁ.ﬂ.-...'l‘Qt.ﬁi'.t.'.ﬁll.ﬁ.ﬁitt..ﬁ‘.'...'t*t.iIlﬁﬁt.!ﬁﬁt.*a.ﬁﬂ*‘.Q.".ﬂ..‘...t...'.*..tt*.ﬁt*!.l‘ﬂﬂt.'ﬁ...-.-ﬁ.iﬁ"

: : TUE, JAN 12 1988 2@:41 GENERATION= 26937.4 LOAD= 26136.8 INTERCHANGE= 8.8 LOSSES= 806.4
: : NO. 1859 81 GENERATORS ON 71 BUSES INTERVAL 11 HOUR 38 LOAD= 24756.8 COM PEAK @ 2074.
Rt . @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 104.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 1/
tttﬁ*ﬁﬂiit!*tt.ﬂttttit.*.‘.t'l.;i'l.ﬁ.ﬂtt.t'ﬁl-*'*'ﬂ'**Iﬂﬁ‘lt.ﬁtt*t'tt!t*ﬁ.ﬁ*t*ﬁl“"?*t'..ﬁttt'.t...tt"*'t*.iﬁﬁ'*.'.ﬁ.'ﬁ.ﬁﬁﬁ.ﬁﬁ.
: :  TUE, JAN 12 1988 28:47 GENERATION= 29329.2 LOAD= 28438.8 INTERCHANGE= 9.7 LOSSES~ 898.6
s : NO. 1868 86 GENERATORS ON 76 BUSES INTERVAL 11 HOUR 31 LOAD= 27129.4 COM PEAK @ 2074.
‘ ‘ g TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 181.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 186.X OF MAX LOAD/ 1/
i..i‘..i*"t*tﬂ.tttt.ﬁﬂﬁﬁttiﬁt*‘*ﬁ'tl"ﬂﬁ.'ﬂ**t‘ﬁ'*‘iﬁ'*'.ﬁ..I*.tttt*tt***tt**t*.**"t.*...ti*Rt.t.ﬁ-it.'tﬁﬂ...ﬁ*'..ﬁ'..ﬁ*ﬁtIt.*.i
: : TUE, JAN 12 1988 28:53 GENERATION= 27749.1 LOAD= 26959.1 INTERCHANGE= 8.9 LOSSES= 788.9
: : NO. 1864 B84 GENERATORS ON 74 BUSES INTERVAL 11 HOUR 35 LOAD= 25684.6 COM PEAK @ 29874.

& TRANSFORMER PROBLEM(S) 1 LEINE PROBLEM(S)
LNGLVL M 138 TO STPHVIL 138 LINE @ 193.X OF MAX LOAD/ 1/

.ttl..i*t*tttﬂt‘ttt--*'ﬁ.**ttt*ﬁitktttt**ﬁﬁi*t*it*!*tt'ﬁ*iﬁttl'ttt*t*iit*lttttﬁt*ﬁiﬁtﬁ*ﬁtt'.'Q“ttI.‘t’**'*-...‘*ﬁﬁ‘*‘ﬁ...tt*t.ﬁt..

: : TUE, JAN 12 1988 20:59 GENERATION= 24267.4 LOAD= 23688.2 INTERCHANGE= 8.9 LOSSES= 579.3
: : NO. 1869 74 GENERATORS ON 67 BUSES INTERVAL 11 HOUR 49 LOAD= 22232.3 COM PEAK @ 2978.
, @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/

.ttt*.tt'ttttttt'kitttittttt*t**t*'it*tﬁt*ﬁitﬁﬁ**l*tt*ik*ttt-tttt*ttttﬁt*t'ﬁttl!tt.t*.**.t.....'t‘*ti.-*“.t."iﬁtt*ﬂ.tt.*ﬁ‘i.*ﬁt.tt'

s s ' TUE, JAN 12 1988 21:06 GENERATION= 26911.8 LOAD= 26878.8 INTERCHANGE= #.% LOSSES= 832.8

1 : NO. 1878 - B1 GENERATORS ON 71 BUSES " INTERVAL 11  HOUR 41 LOAD= 24696.9 COM PEAK @ 2478.
# TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 187.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/

ﬁtttit".ﬂtttﬂttltit!t*ﬁ.*ttt**t***.il.tltt*t*ﬁ***ttttﬁ*ttt't.i*t*ttttw**iitt.ﬂ.*ittﬁt*t*tt*tﬁﬂl'*.*'.**i.t.ﬁ**ﬁiﬁi’ﬁ'.tlﬁt*ttttt*t

L
- N . ﬂ' N L .
\ i K y - _ L " 2l
) . . ) L
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...lt".lﬁl...l"'..i.-I.Q‘tt?'t"ﬁﬁ.ttt".'....ﬁ....'-ﬁ.*..ﬂﬁ..*'ﬁtﬁi‘t*'*.'*ﬁﬁ.i'.t..ﬂ.ﬂ.ﬁﬁt'.I*ttq.'.....ﬂ....-....t....Q.ﬂ..ﬁ.

t s " "TUE, JAN 12 1988 Zl 12 GENERATIONEl 28547 7 LOAD= ' 27214.2 INTERCHANGE= #.8 LOSSES~ 832.9

: : NO. 1871 84 GENERATORS ON 74 BUSE INTERVAL ~11  HOUR 42 LOAD= 25867.7 COM PEAK @ 2979.
’ | - @ TRANSFORMER PROBLEM(S) 2. LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 1984.X OF MAX LOAD/ 1/ LNGLYL:M 138 TO STPHVIL 138 LINE @ )59.2 OF MAX LOAD/ 1/

t-ﬁti.tlﬁ'*ttiiiﬁtiﬁtﬁ.*'ltlﬁ‘ﬁ‘ﬂt"ti*.*'ttﬂt*ﬂtﬁti"t’*iﬁitt'iltt**"‘tﬁ**;Iitt*-ti*.*‘i**ﬁi..ﬁ'.'ﬁt.i.ﬁil‘.‘.ﬁ.'...‘.‘!Q*...ﬂ.*

s I TUE, JAN 12 1988 21: 13 GENERATION= 29867 .8 LOAD=" 28954.9 INTERCHANGE= 8.4 LOSSES= 912.4

3 : NO. 1872 86 GENERATORS ON 76 BUSES ) INTERVAL . 11 HOUR 43 LOAD= 27662.5 COM PEAK @ 2978.

- ) A . & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 185.X OF MAX LOAD/ 17/ LNGLVL M,lﬁs TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 1/

-itt*tt*iﬁ!tttt.ttﬁilt‘t.tt*ﬁ*tt*'..ﬂ’t-!ﬁtt'ittlﬁtt*iﬂiﬁﬁtl*til*tt**t**t*ttt***iifﬁﬁ'tl!.'ttlt*lt't*'it****t*'tiﬁ."*tﬁtit.ttﬁtt*

s 3 : : TUE, JAN 12 1988 21:25 GENERAT!ON- 34061.6 LOAD= - 33139.9 INTERCHANGE= #.9 LOSSES= 919.3
s : NO. 1873 197 GENERATORS ON 87 BUSES . INTERVAL 11 HOUR 44 LOAD= 31977.2 COM PEAK @ 2078.
. : : & TRANSFORMER PROBLEM(S) - 1 LINE PROBLEMI(S)

LNGLVL M 138 TOISTPHVIL 138 LINE @ 185.X OF MAX LOADI 1/

ti*it'ﬂﬁttttiiﬁtt!tttﬁtt.itttiktitit*t*l*ﬂi.ttt-ltﬂl**t*tlttt*tt.i**ttlit**l****ttﬁt.i*tﬂ.t'lt...t'ttlﬁﬁﬁ.iﬁﬂ.t...“tﬂt*tﬁ.!t**tti

s : TUE, JAN 12 1988 21:33 GENERATION= ~29015.1 LOAD=  28168.7 INTERCHANGE= 8.8 LOSSES= 853.9
t : NO. 1876 87 GENERATORS ON 77 BUSES INTERVAL " 11  HOUR 47 LOAD= 26843.4 COM PEAK @ 2979.
: ) FEE ' : & TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 129.X OF MAX LOAD/ 1/

tﬁt.tittttittttt*t&tﬂittt*t*ﬂ*tttiitttt*t.ﬁ#it**ittt*ﬂttt'ltt*i**tttﬂ*'it*ﬁ.tﬁi*ttt.lit.tﬂ.tﬁt.tﬁ**'.i.i‘ﬁ.ﬁi.t****tt'ﬁ&tt*'****t'

t - g TUE, JAN 12 1988 21:39 GENERATION= 24518.1 LOAD= 23913.7 INTERCHANGE= - @.8 LOSSES=  604.7
s s NO. 1881 75 GENERATORS ON 68 BUSES : INTERVAL 11 HOUR 52 LOAD= 22464.7 COM PEAK e 2970.
: ) R SRR # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL. 138 LINE @ 182.X OF MAX LOAD/ 1/

-tttnttitttttﬂt‘*ktﬂt'*tt*tt*ttknt*tttttlt*t****ﬁ**ﬁi*Ii*tﬁii*ttﬁﬁttliﬂﬁ*i*.***itt*tﬁt.tttt‘.itﬁﬁiﬁ‘.lﬁﬁﬁ*.ttitt*ﬁt.tttiﬁtitttit.l
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it..tiﬁ.'.'t.it..i.ttt“iiﬁ'ﬂﬁﬁ‘.."ttl'...*ﬁ..t'-.it.Q'tﬂ.ﬁ.!.t.t."'.i.ﬁﬁ"t.‘.ﬁ...'."..'ﬁt...Q.'..‘..'.‘.‘..‘..'-‘I....t.....'

: : TUE, JAN 12 1988. 21144 GENERATION= 27492.8 LOAD=  26589.5 INTERCHANGE= 9.9 LOSSES= 812.2

_— : NO. 1882 83 GENERATORS ON 73 BUSES INTERVAL 11 HOUR 53 LOAD= 25223.6 COM PEAK @ 2878,
_ . . , - @ TRANSFORMER PROBLEMI(S)? 2 LINE PROBLEM{S)

LEON 138 TO LNGLVL M 138 LINE @ 183.% OF MAX LOAD/ 1/  LNGLVL M 138 TO STPHVIL 138 LINE @ 128.X OF MAX LOAD/ 1/

Itﬁiﬂtt!.ltﬁtittttttttl*.*ltittiﬂt..ttlt*ttl*tﬁtl***ttti*ttttiI*tt**t***it*t***ttﬂt**ﬁl'*t*tt.'ﬁ't‘tti'ttt.ttt‘t'...ﬂ't.ﬂﬁ‘l'!ﬁ'it

B 3 TUE, JAN 12 1988 21:50 GENERATION= 29534.6 LOAD= 28611.7 INTERCHANGE= 8.8 LOSSES= 922.5
3 : NO. 1883 87 GENERATORS ON. 77 BUSES ) INTERVAL 11 HOUR 54 LOAD= 27388.3 COM PEAK @ 2970.
. . - : . 4 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 196.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/

.titiii!.it*'ltt'liilttt.‘*tttttitttﬁ‘tttt*‘tttttittl't*ttﬁt**ttttttt****tt!t**ﬂ't*ttt'iIﬁt.tﬂtt.l.@ittt..iﬁﬁﬂ-t.ﬁt.ti*‘.tﬁtt.tlti

s s TUE, JAN 12 1988 21:55 GENERATION= 31234.7 LOAD= 3#368.6 INTERCHANGE= 8.8 LOSSES= 865.1

: . : NO. 1884 89 GENERATORS ON 78 BUSES INTERVAL 11 HOUR 55 LOAD= 29119.7 COM PEAK @ 29749.
- ) # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 185.X OF MAX LOAD/ 1/ - LNGLVL M 138 TO STPHVIL 138 LINE @ 111.X OF MAX LOAD/ 1/

-ﬂttitﬁt.tliiitﬁ*t*"tttliﬁ**'ﬁlﬁ.‘ttt*l**iiiltﬁi*lt.*lti*iitt*ﬁttit*ttttt*ttﬁiﬁ.iﬁt'i'ii.....'tﬁ'tt'.'*.it.'ﬂ.t*.ﬁﬁ*R.t'tiﬁtﬁhtt.

t t TUE, JAN 12 1988 22:08 GENERATION= 34495.7 LOAD= 33482.6 INTERCHANGE= ¥.8 LOSSES= 922.5 .
3 : NO. 1885 118 GENERATORS ON 89 BUSES lNTERVAL 1t HOUR 56 LOAD= 32238.5 COM PEAK @ 207#9.
. ' 8 TRANSFORMER PROBLEM{(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 184.X OF MAX LOAD/ 1/

..ttt‘tttttttttﬁ*tttﬁtﬂ!tt-itiitt'i.ltt'ltt'lﬁt*t**tﬁtltt'ttt*ttttttt!tt.tl'ﬁﬁlt*iﬁ‘.t‘.ﬁﬂ‘I.'ﬂi.**.'--'*.&tﬁtﬁﬁ.t‘.it'..'ﬁﬁ't.tt'

s 3 . TUE, JAN 12 1988 22:05 GENERATION= 31439.1 LOAD= - 38487.7 INTERCHANGE= 9.9 LOSSES= 958.2
s : NO. 1887 88 GENERATORS ON 77 BUSES - INTERVAL 11 HOUR 58 LOAD= 29242.7 COM PEAK @ 2978.
) ) # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
¢ LEON 138 TO LNGLVL M 138 LINE @ 1924.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 1/

tﬁ'tt.‘.iﬂ*itnt.itﬁltﬁt*.ttﬁ!tl*titﬁﬁlt*tﬂ***ﬁ**iﬁltﬁttﬂttitttttttitit*ttt*lt*ﬁ!iﬁtitﬁ'*i.Itt't*ﬁ....ittﬁ.tt..ﬁ.tﬁt.ﬁt.it**‘..'g.-

\ . N . ) N N N 1
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titnnt-t--un.anaa-n:n-..g-u-n...at-.n-n:ttn--aaa.aataﬁttntt-ataatuttaaﬁatt-a-aanttatttt--t--«.-t.a--a-...un-t-a-na.-..n-ttu-n-ntt-

- : UE, JAN 12 1988 22:11 GENERATION= 28713.9 LOAD= 27953 a INTERCHANGE = 8.8 LOSSES= 851.5
: . : NO. 1888 85 GENERATORS ON 76 BUSE INTERVAL HOUR 59 LOAD= 26534.3 COM PEAK @ 2874.
o : , ~ 8 TRANSFORMER PROBLEM(S)} 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 133 LINE @ 184.X OF MAX LOAD/ 1/ = LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAx LOAD/ i/

.tﬁﬁ.iﬁ*..i*ltt'it-.t*ﬂtttt.it..tﬁ*tﬂltttﬁﬁﬁ"tﬁ.tl***t*ﬁﬁfﬁit.*tt**t**ﬁtitttﬁﬁt.'tﬁ*"ttt-t.ﬂt-tiﬁ*ﬁ.t*kt'iﬁ...t"*'.'..*.ﬁ**lttt

: : TUE, JAN 12 1988  22:17 GENERATION= 26443.2 LOAD= 25662.9 INTERCHANGE= 8.9 LOSSES= 784.1

: : NO. 1889 82 GENERATORS ON 78 BUSES INTERVAL 11 HOUR 68 LOAD= 24268.1 COM PEAK @ 2870.
- : # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 186.X OF MAx LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/

.t‘ttt.*i'*tIi.tﬁ‘iﬁ!*.ittﬂtutttttlttit.tﬂ*.*ﬁﬁﬂﬁ't!ﬁ*'t.tﬁtﬂt*t***tttﬂtﬁtttﬁ*ittt*ﬁ"iit.t*l*tiItttﬁtﬁttttttﬁ**ﬁl*iI.‘.'titittﬂti

s s : TUE, JAN 12 1988 22:22 GENERATION= ’22029 7 LOAD= 21560.2 INTERCHANGE= - B.8 LOSSES= 469.8
3 : NO. 1893 72 GENERATORS ON 65 BUSES . INTERVAL - 11 HOUR 64 LOAD= 20438.4 COM PEAK @ 2078.
] . ) o o TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 191.X OF ﬂAX_LOAD/'l/

ti‘t.-tﬁttt*tii..'ttttttttt*tttiﬁtﬁtttt't‘t*ﬁiiilﬁtn*tttt*.itiit*t*tttt*’*ttt**i**tiﬁt.ﬁiﬁﬁtttt*ii*tt't.'i.iti"i'ﬁ.iﬂt'*t*ﬂ**.*tt

1 s ) TUE, JAN 12 1988 22:27 GENERAT]ON— 26091 .5 LOAD= 24451.4 INTERCHANGE= 9.8 LOSSES= 640.3
s : NO. 1894 75 GENERATORS ON 68 BUSES . PP INTERVAL ..~ 11 "HOUR 65-LOAD= 23819.1 COM PEAK @ 297#9.
e # TRANSFORMER PROBLEM(S) =1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/

ttitttttttti**tttttii*t**ttit!tﬂﬁti*t***!!i*ﬁt‘ﬁtttﬁﬁ*tﬁ*tt*t*tt**ttt*tﬂ*.ttt.ilh.itt‘ﬁttt.ﬁ.t"ﬂﬂt‘*t..ﬁ*-.t'tﬁ*.ﬂ*.i...ltlt.t*tt

s E TUE, JAN 12 1988 22:33 GENERATION" 27758.2 LOAD= 26942.8 INTERCHANGE= 8.8 LOSSES= 814.7

s : NO. 1895 84 GENERATORS ON 74 BUSES INTERVAL 11 HOUR 66 LOAD= 25587.7 COM PEAK @ 2878.
. » : . 2 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 105.%X OF MAX LOAD/ 17 LNGLVL M ‘138 TO STPHVIL 138 LINE @ 11#8.X OF MAX LOAD/ 1/

it.*ttttttttt*t.tﬁ*t**ﬂi*t***t*tt*tt*ﬁ!ﬁ*Q*ﬁ*ﬁ**'t*ﬁ**y*ﬁi**tttﬁt*titt*tql*t*f**ti'ﬁ'ttt.tﬁ.t'*ﬁ"‘!ﬁ‘I'.#.ﬂ.‘I.Itﬁ"t..ﬁi‘i.ttt.-
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.t.ttttitt!lt..‘.*ﬂ'.tt..tttﬁﬁ.ﬁﬁ.ﬁﬁﬁ'ﬁ...tﬁ'!!.t!ﬁﬂﬂ'ﬁl'.ﬁﬁ‘t..'ﬁﬁt..ttﬂ.‘i‘ﬁ*ttﬁ....."..iﬁ.t..t*.*.!'.ﬁﬁ.ﬁtﬁ....!.*'ﬁ'ﬁ.'ﬁ.tﬂQt

: : TUE, JAN 12 1988 22:38 GENERATION= 29644.3 LOAD= 28775.4 INTERCHANGE= 9.9 LOSSES= 866.9
: : NO. 1896 86 GENERATORS ON 76 BUSES INTERVAL 11 HOUR 67 LOAD= 27477.1 COM PEAK @ 2974.
Eh ' U TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 186.X OF MAX LOAD/ 1/  LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/
'l...ﬁ*.*i'liiﬁ't*tttt.ltiﬁ*ii't'ﬁ‘.i*ﬁﬁt‘**ﬁ'***i**.i.tl"t'*tt*ﬁ**ﬁ;*ti*******t'itﬂ.t‘ﬂ"I't'ﬁ.l;l.l*ﬁ.'ti*Q.i..ﬁﬁ!.."iﬂitt.ﬂ.ﬂ
: : : TUE, JAN 12 1988  22:43 GENERATION= 31455.8 LOAD- 3559a 9 INTERCHANGE = 9.9 LOSSES= 863.9
' : NO. 1897 88 GENERATORS ON 78 BUSES INTERVAL HOUR 68 LOAD= 29349.1 COM PEAK @ 2879.
o o , : e TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 191.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 187.X% OF MAX LOAD/ 1/
;.tt..*.t*ﬁﬁti.ﬁtﬂ'i*'..ﬁt*i.!!ﬁﬁ!.iﬁ*tﬁ**.‘ﬁ'ﬁﬂ*ﬁ';.*.*ﬁ'*ﬁﬁ**iﬁk*.;ﬁ*t*iﬁ***t*.ﬁ*t'.tﬁ*..ﬂ'it‘ﬁl'.tt‘l*'..t“."tﬁ'."i..;ﬁtﬁt..
' : : TUE, JAN 12 1988 22:49 GENERATION= 33655.9 LOAD= 32679.2 INTERCHANGE= 8.8 LOSSES= 975.9
: : NO. 1898 99 GENERATORS ON 84 BUSES ' ~ INTERVAL 11 HOUR 69 LOAD= 31582.3 COM PEAK @ 2974.
# TRANSFORMER PROBLEM{S) 2 LINE PROBLEM(S)
© LEON 138 TO LNGLVL M 138 LINE @ 112.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 117.% OF MAX LOAD/ 1/

AREAR R AR R R A AR AR NN A AN R AT AR R RN AR A AR AR AN AR A AR R A AR R AR AR AN R R AR R RN AN AN AR AR AR AN RN R AR NN RN N A AR AN R AR AR A RN R AN AN AR RARRR AN AN RRN AN NN RN

: -3 TUE, JAN 12 1988 22:55 GENERATION= 31374.9 LOAD= 38387.6 INTERCHANGE= #.9 LOSSES= 986.5
s : NO. 1899 89 GENERATORS ON 78 BUSES : INTERVAL 11 HOUR 78 LOAD= 29139.6 COM PEAK @ 2079.
¥ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 189.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 114.X OF MAX LOAD/ 17/

-ﬁlit'tt.*tuttﬁ.tttt*ﬁt*t***titt**tﬂﬁ*i**llit*t*!i*tﬁfi.itttﬂtt**tﬁ*tﬁ*t'.*lttRﬁt#ttttﬁ‘.ﬂt.ittttﬁt..t't'.ﬁ*.tﬁtt.!.i!*!.*.it-.*i.

t 3 TUE, JAN 12 1988 23:01 GENERATION= 29599.7 LOAD= 28666.5 INTERCHANGE= -#.# LOSSES= 932.9
s : NO. 19089 86 GENERATORS ON 76 BUSES INTERVAL Il HOUR 71 LOAD= 27364.9 COM PEAK @ 2978.
- . & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 198.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/

AR R AR AN AR A AR R AR R A A AR AR R AN R R AR AR AR AR AR R AN R AR AN A AN AR A AR A AN AN AR RN AN R AR AR AN AN R A AN A A AR A AR RN AN A NN AN AR AN NN RN A AN RSN IR NN RN ARNAARANRRNR AN RN
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t.t..!t‘.'.iﬁi...'tﬁt.'ttﬁ'ﬁ...lﬂ.ﬁ..ﬂ!."".ﬁ.ttﬂﬂﬁﬁﬁlﬁﬁtﬁtﬁt*.I‘t"ﬁﬂttt.'..lﬁ*ﬁ"."ﬂﬂ..'l'.tt.ﬁ‘tQit't'.'ﬁﬁ...'.‘..t...ﬁi"'t*

: s TUE, JAN 12 1988 23:06 GENERATION= " 31293.6 LOAD= 30409.6 INTERCHANGEs= .8 LOSSES= 892.1
3 + NO. 191@ 89 GENERATORS ON 77 BUSES INTERVAL 11 HOUR 82 LOAD= 29153.8 COM PEAK € 2978.
. 4 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 191.X OF MAX LOAD/ 1/

tttttltt!tttﬁ*at*tttttttt'tﬁt‘ttttlt**!**tl*ttt*t*t*t*tttﬁwttttt***‘ttt****tit**i.tﬂt*t*ti.tttt.ttt**l**t.ttittt..t.i.t;tttttitt*tt

: S TUE, JAN 1271988 23:12 GENERATION= 286(5.8 LOAD= '27844.9 INTERCHANGE= #.08 LOSSES= 828.6

: : NO. 1911 85 GENERATORS ON 75 BUSES ‘ INTERVAL 11 ~ HOUR 83 LOAD= 26517.8 COM PEAK @ 29879.
. : : . ] : & TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 182.X OF MAX LOAD/ 1/ »

-

.-'*iI*!tti!*tttttttt.tttltttk*iit*ttttlttﬁt't.*Rﬁttlﬁ*t*ti!t'l.tttﬁt****tt*t**t'ﬁllt’.ﬁ'*itﬁ.ﬁttﬁtﬂttt*ittt.t‘ﬁtt..ﬁ**t**tt**ttt-ﬁ

s s TUE, JAN 12 1988 23:18 GENERATION= .3i560.6 LOAD= - 30456.7 INTERCHANGE= - - @.0 LOSSES= 1191.6 -
3 : NO. 1918° 91 GENERATORS ON 78 BUSES . INTERVAL 12 HOUR 6 LOAD= 29210.9 SO TEX 5 @ 2599,
‘ ) : . : ¥ TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)
WTSN C 8 180 TO JEWETT 138 LINE @ 189.X OF MAX LOAD/11/ RNDRK 138 TO RNDRK WH 138 LINE @ 111.X OF MAX LOAD/ A
117.X. OF MAX LOAD

RNDRK S 138 TO MCNEIL 8 138 LINE @ 194.X OF MAX LOAD/ 1/ LAMPSASB 138 TO GOLDTWT8 138 LINE @

ttﬂtttttttttlit.ﬁt*ﬁtt.titlt*ﬁ*t*iﬂlit*ttitti*****t*tit*titttﬁit*iﬂ*tt***ti*tt‘tﬁi*tittﬁt*tttttlt**itt‘.ﬁ.*ﬁt.“..ﬂ.tlttiﬂﬁﬁt**ﬁt.

s s TUE, JAN 12 1988 23:23 GENERATION—‘ 33228.9 LOAD=  32287.2 INTERCHANGE= #.9 LOSSES= 1818.8

§ s NO. 1919 97 GENERATORS ON 82 BUSES : INTERVAL 12 HOUR 7 LOAD= 31315 7 SO TEX 5 @ 25989,
. : ) 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

WTSN C 8 189 TO JEWETT 138 LINE @ 101.X OF MAX LOAD/11/ "RNDRK. - 138 TO RNORK WH 138 LINE @ 1984.%X OF MAX LOADZ/ 1/ -

RNDRK S 138 TO MCNEIL 8 138 LINE @ 102.X OF MAX LOAD/ 1/ . LAMPSASB 138 TO GOLDTWTS 138 LINE @ 182.X OF MAX LOAD

titllttttttll‘*ttt!ii*tttw***tﬁit*t*t*tt*t.t*wtﬁ**tﬁ!*t***ttt*ti**tﬁi*t**t*t*ttt'ﬁﬁtﬁ*ﬁ...lﬁl*'il‘i.ttﬁ!.lt"ttﬁtlt*tﬁittﬁ.it..*ttttt

H : i TUE, JAN 12 1988 23:28 GENERATION‘ 34879.1 LOAD= 33862.8 INTERCHANGE= . ‘@.8 LOSSES=  1914.3

3 : NO. 1920 109 GENERATORS ON 89 BUSES !NTERVAL 12 HOUR 8 LOAD= 32722.7 SO.TEX 5 @ 2594.
) : k . i ) : 2 TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

RNDRK 138 TO RNDRK WH 138 LINE @ 181.X OF MAX LOAD/ 1/ RNDRK S 138 .TO MCNEIL 8 138 LINE @ 181.X OF MAX LOAD/ 1/

LAMPSASS8 138 TO GOLDTWTSB 138 LINE @ 1#2.X OF MAX LOAD

tﬁttt*ﬁiﬁttttltt*iitittil**t*t*‘it*tt*tt**ttﬁ*tﬁ*t***ttti**t*tttti‘ttwtlttiﬁ*t'itt!itttl'*tt.ittt.ltttt.ttﬁlﬁ.*ti.'*tR*tiﬁt*.itﬁﬁﬁtﬂ.
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-".t.ﬁtﬂl.ﬂﬁt.t't-t..lIﬁ....ﬁ....ﬁ.."ﬁt..'..".t.'ﬂit'.'t...'ﬁ.tt*ﬁ..ﬂ..Qﬁ&.ﬁtt*tli‘.ﬁ&...ﬁi..*t't..Q-..-..“.-l.....".ﬁ.'.'.‘t.

s 3 TUE, JAN 12 1988 23:33 GENERATION= 35173.2 LOAD= 34899.6 INTERCHANGEs .8 LOSSES= 1871.3
s + NO. 1921 189 GENERATORS ON 89 BUSES INTERVAL .12 HOUR 9 LOAD= 32966.8 SO TEX 5 @ 2500.

8 TRANSFORMER PROBLEM(S) 3 LINE ?ROBLEM(S)

WTISN C 8 188 TO JEWETT 138 LINE @ 182.X OF MAX LOAD/11/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 190.%X OF MAX LOAD/ 1/
LAMPSASS8 138 TO GOLDTWTS8 138 LINE @ 104.X OF MAX LOAD

-tttttta*a*tttitttqtt*tﬂ***t‘ttﬂt.ﬁt*tttt.***ttttt*t*****ﬁ‘ﬁ*tti*tt***t*taﬁltitt*nttt*"gQ*i*t*itﬁﬁiﬁtt..‘.ﬁﬁt..i“ﬁl.tt*ii***t*ﬁt

3 s TUE, JAN 12 1988 23:39 GENERATION= 32971.9 LOAD= 31918.2 INTERCHANGE= #.8 LOSSES= 1059.0
3 : NO. 1922 98 GENERATORS ON 83 BUSES ) INTERVAL 12 'HOUR 19 LOAD= 38799.5 SO TEX 5 e 2599.
# TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

WISN C 8 1088 TO JEWETT 138 LINE @ 103.X OF MAX LOAD/11/ RNDRK 138 TO RNDRK WH 138 LINE @ 186.% OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.X OF MAX LOAD/ 1/ LAMPSAS8 138 TO GOLDTWT8 138 LINE @ 184.X OF MAX LOAD

.t*.ttiti*tiﬁttﬂttt;*t't.i.ﬁ‘*i*ﬁi**'t*ﬁi!t*t"**ﬂ.**l’i'*ﬂ‘****ttkﬁtiﬂt'iit****it*iiﬁtﬁ-it*ttﬁ**t.*t.'it‘ﬁ.ﬁ‘.-‘..-.*.*'*I.'t..-.i*

H 3 TUE, JAN 12 1988 23:44 GENERATION= 31633.6 LOAD= 39589.2 INTERCHANGE= .8 LOSSES= 1942 .0

t : NO. 1938 93 GENERATORS ON 88 BUSES INTERVAL 12 HOUR 18 LOAD= 29347.4 SO TEX 5 @ 25040.
; # TRANSFORMER PROBLEM(S) 3. LINE PROBLEMIS)

WISN € 8 199 TO JEWETT 138 LINE @ 193.X OF MAX LOAD/11/ RNDRK 138 TO RNORK WH 138 LINE @ 187.X OF MAX LOAD/ 1/

LAMPSASS8 138 TO GOLDTWTS 138 LINE @ 106.X OF MAX LOAD

**'tttﬁtt**iﬁttt*ttttint.tt*itt*t*tﬁ*K**t'ﬂ**lﬂ*ﬁ**i***tt*tiﬁt*ttiﬁtﬁt*ttt.t‘ttﬁtktttitt'**ti.***l?itt.ﬂ!.’tii'.tﬂt.ﬁ-.'lﬁ.'*ﬂ*tttﬂ

[ : TUE, JAN 12 1988 23:50 GENERATION= 33445.2 LOAD= 32458.7 INTERCHANGE= H.8 LOSSES= 991.9

3 : NO. 1931 98 GENERATORS ON - 83 BUSES INTERVAL 12 HOUR 19 LOAD= 31266.9 SO TEX 5 @ 25040.
- : ‘ } . # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

RNDRK 138 TO RNDRK WH 138 LINE @ 184.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCHEIL 8 138 LINE @ lﬂl.? OF MAX LOAD/ 1/

R I T e e R L I I I I I I I T I I T I I T T T T I I I I T T

3 : TUE, JAN 12 1988 23:55 GENERATION= 35935.5 LOAD= 34942.7 INTERCHANGE= BF.8 LOSSES= 9994.3

: ¢ NO. 1932 121 GENERATORS ON 99 BUSES INTERVAL 12 HOUR 28 LOAD= 33835.9 SO TEX & @ 2500.

i @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)
LAMPSASS 138 TO GOLDTWT8 138 LINE @ 1901.X OF MAX LOAD

ttﬂi.it*tt*tlt'ﬁttllt***tt'tl'**ittt!*t**ti*i*tﬁt#**t"ttit.ii't*t*-t*.ﬁﬁ!n'.t.*t*ttti-iﬁﬁl.i.ﬁ*tﬁ*tﬁ*ttttﬁt'tlﬁt*tﬂtttt...ti‘itt*t.*

,
3 ) ) ‘ ‘ ' ‘l.l' ‘ll.' ..I.
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.it'tﬂt.ttttt..'..*Q.ﬁtt..it.........tttt.'tt'.i..'ﬁﬂ.ﬂi*.‘ﬁ*.i..tﬁ*..it*.'..ttﬁ.t...ﬁ"!...i'!iﬁ*.t."*'.t'ﬁ.'t'...'.ﬂt‘."."..Q

: WED, JAN 13 1988 99:00 GENERATION= ~35708.6 LOAD=" 34624.8 INTERCHANGE= .8 LOSSES= 1981.9

: ¢ NO. 1933 116 GENERATORS ON 94 BUSES - : ] : INTERVAL - 12 HOUR 21 LOAD= 33587.3 SO TEX 5 @ 2599.
A : B TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
RNDRK S 138 TO MCNEIL 8 138 LINE @ 181.X OF - MAX LOAD/ 1/ LAMPSASS 138 L] GOLDTNTB 138 LINE @ 187.X OF MAX LOAD

ti*ﬁ.*tt*.t*ti*i.*ttiitttttt.i**.tﬁ.ii*tlﬁt*t*ttt*i*i'**ﬁ*t*it*tt**tt!t**tt**tt*tttiﬂ**t'.'*ﬁt**'--t**'*ttttt'.ﬁ......'tﬁi*ttttﬂﬁﬂ

s s - WED, JAN 13 1988 Q@:05 GENERATION= 33495.7 LOAD= - 32386.4 INTERCHANGE= # LOSSES= 11906.2

: : NO. 1934 98 GENERATORS ON 84 BUSES i e INTERVAL 12 HOUR 22 LOAD= 312ﬂ3 6 SO TEX 5 e 2500.
- co 9 TRANSFORHER PROBLEM(S) 6 LINE PROBLEM(S)

WISN C 8 1808 TO JEWETT 138 LINE @ .195.X OF MAX LOAD/11}/ LEON - 138 TO LNGLVL M 138 LINE @ 1082.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 187.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 195.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LIN

E @ 182.X OF MAX LOAD/ 1L/ LAMPSASS8 138 TO GOLDTWTS 138 LINE @ 114.X OF MAX LOAD

tﬁitt.ﬁtﬁtﬁtli"ittt*tttﬁtilti*tttttli*ttﬂt.*ﬁ*'ttitt*tlttt*t*ititttﬁlitt*ﬁ*itttt*.**ﬁ*tﬂtiti*.ﬂtt*ﬂt*'tt'ititii'litﬁ.ti.'ﬁ*.tﬁ't.

3 s WED, JAN 13 1988 #929:11 GENERATION—‘ 31995.9 LOAD= 30857.8 INTERCHANGE= - B.0 LOSSES=  1136.4

s i NO. 1935 95 GENERATORS ON 82 BUSES . _INTERVAL 12 HOUR 23 LOAD= 29623.6 SO TEX 5 @ 2508.
: g O TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

WISN C 8 180 TO JEWETT 138 LINE @ 109.X OF MAX LOAD/11/ LEON 138 TO LWGLVL M 138 LINE @ 182.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 197.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 118.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 194.X OF MAX LOAD/ 1/ LAMPSASS 138 TO GOLDTWT8 138 LINE @ 111.X OF MAX LOAD

tliﬁil'l.t*tt.t*tttttt***it*ﬁ'ttiitt*ittttt**ttt*t*tﬁﬂt***'ttﬂt***i*tttti**iﬁ**tt!*t**'.itt*tﬁt*ti.*'ﬁ.ttﬂtttitiltiﬁi*ttttﬁit*tiﬁt

: . ' WED, JAN 13 1988  09:16 GENERATION= 31412.9 LOAD= -38326.1 INTERCHANGE= 4.8 LOSSES= 1984.2

s :’NO. 1942 95 GENERATORS ON 82 BUSES . INTERVAL 12 HOUR 38 LOAD= 29876.2 SO TEX 5 @ 2599.
L . ; Sl 4 - TRANSFORMER PROBLEM(S) 5 LINE PROBLEM(S)

WISN C 8 149 TO JEWETT 138 LINE €@ 1987.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 181.X OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE @ 118.% OF MAX LOAD/ '1/ RNDRK .S 138 TO ‘MCNEIL 8 138 LINE € 183.% OF MAX LOAD/ 1/

LAMPSASS 138 TO GOLDTWTS 138 LINE € 11#.% OF MAX LOAD-

'ttttﬁ*iﬁttﬁ*ltltt********t*tt*t*t***t******ﬁ*i8ﬁ*i*t*ti*ltin*ﬁtt**tttttﬁ****t**t*ﬁ*lt**it'ltiﬂi!tt*ti‘ﬁ'.*'i*ttttt.**iﬁt‘ttttﬁit-
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3 : s WED, JAN 13 1988  @0:22 GENERATION= 33643.3 LOAD= 32596.5 INTERCHANGE= #.8 LOSSES= 1044.3

: : NO. 1943 99 GENERATORS ON 84 BUSES INTERVAL 12 HOUR 31 LOAD= 31417.8 SO TEX 5 e 2509,
; 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 184.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 124.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LIN

E @ 181.X OF MAX LOAD/ i/ LAMPSAS8 138 TO GOLDTWTB 138 LINE @ 107.X OF MAX LOAD

t.tﬁtttt*!**ttﬁtttt.ttl*ttlﬁttltﬁﬁti.tttt**ttﬁttt**t.*tt*tt*t*i*t*l*tt**'l.ttt*it**.il*ﬁtﬁtttt-*-*t....tt*at‘iﬂti.*tt.".***ﬁ.ﬁlit*t

s : WED, JAN 13 1988 W@@:27 GENERATION= -34393.5 LOAD= 33238.9 INTERCHANGE= 4.9 LOSSES= 1151.4

: : NO. 1944 1#3 GENERATORS ON 87 BUSES . INTERVAL 12 HOUR 32 LOAD= 32879.3 SO TEX 5 @ 2509.
. . 2 TRANSFORMER PROBLEM(S) 5 LINE PROBLEM(S)

WISN C 8 108 TO JEWETT 138 LINE @ 108.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 191.% OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE @ 103.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.X OF MAX LOAD/ 1/ .

LAMPSASS 138 TO GOLDTWTS 138 LINE € 118.X OF MAX LOAD

KRR AN AR AN R A AR A AR R A A AR AR R RN A AR AN KRR AR AR AN AR AN AR AR R A AR A AN N R A A A AN AR RN AN A AN R AR AN AR R A AN AR AN AR AR R AR AR N A AR AR AT AR R ARNN RN ANNAANRRARNN AW

s 8 WED, JAN 13 1988 ©#0:32 GENERATION= 35810.4 LOAD= 34827.5 INTERCHANGE= &.8 LOSSES= 980.9
: : NO. 1945 118 GENERATORS ON 96 BUSES INTERVAL 12 HOUR 33 LOAD= 33717.2 SO TEX § @ 2540.
. . - . . . @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LAMPSASE 138 TO GOLDTWT8 138 LINE € 101. X OF MAX LOAD

.tt**‘tti*lIt*tlti.t*.tﬁttiﬂt*llttl*t*t*t'ﬁ**t*it*ttt**i’.ﬁ'tt.iﬂititﬁ*ttitt.t*t.t'.*t-ﬁittl‘ﬁﬂ'.‘...'Iﬁ..l...'.tﬁ'tﬁ'..ttl*tt!*it*

s : ) WED, JAN 13 1988 99:38 GENERATION= - 327308.3 LOAD= 31499.3 INTERCHANGE= 8.0 LOSSES= 1228.3
3 : NO. 1946 96 GENERATORS ON 82 BUSES INTERVAL 12 HOUR 34 LOAD= 32285.7 SO TEX 5 @ 2500.
. . I TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)
HEARNE 8 188 TO HEARNE 9 100 XFMR @ 122.X OF MAX LOAD/11/ . ] .
WTISN C 8 1898 TO JEWETT 138 LINE @ 115.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 192.X OF MAX- LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 108.X%X OF MAX LOAD/ }/ RNDRK 138 TO RNDRK WH 138 LINE @ 119.X OF MAX LOAD/ 1/
/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 184.X OF MAX LOAD/ LAMPSASS8 138 TO GOLDTWTSB 138 LINE @ 114.X OF MAX LOAD

AR A AR RN AR R AN RN ANKRANAR AR RN RN AN AR RN R A AR R AN AN AEANNAAR RN AAR N RN A ARAR AN RN A RARAARAANANRAARANN R AN ANRERA RN TN ARAARAAANNEN AR A AAANRNNARANNANARARRARRN AR

I . \ . - N . N . R ‘ R R R K ,
4 g d 3 y - ¢ - - :
. .



ATTACHMENT 3 ~ PAGE 17 OF 83

.-.t‘ﬂ.'ﬁtﬁ.'*..."...t..ﬁ..‘...ﬁ.'-...*'ﬁ.'ﬂ...ﬁﬁ..'.ti..-ﬁ.“."'ﬁ'..'t..h"*...'.'-‘..'Q‘*......‘.Q;.'-..;..-.......‘iﬁ.*.t..ﬁﬁ

: : , WED, JAN 13 1988 @0:43 GENERATION= 31782.7 LOAD= 38472.6 INTERCHANGE= 9.9 LOSSES= 1226.1

: : NO. 1947 95 GENERATORS OoN 82 BUSES . . INTERVAL 12 HOUR 35 LOAD= 29227.2 SO TEX 5 @ 2589.
' 1 TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE 9 190 XFMR @ 184.X OF MAX LOAD/11/ .
WTISN C 8 188 TO JEWETT 138 LINE @ 117.X OF MAX LOAD/11/ - LEON 138 TO LNGLVL M 138

: LINE @ 181.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL. 138 LINE @ 187.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 112.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 153.1 OF MAX LOAD/ 1/ LAMPSA58 138 TO GOLDTVTB 138 LINE @-115.%X OF MAX LOAD:

ﬁt**ittt**ﬁﬁ*tlﬁ'iittttﬁt'tﬁttﬁt‘lt'l*ﬁﬁ.‘*tl*ﬁt'*tt*k**l.tttt*t*i*t.i*tttitii*tttt*t'tﬁttittt.t.titttﬁt*'tﬁt*'ﬁ..'ﬁ...iﬁ*'*i**.*l

: : ‘WED, JAN 13 1988 00:49 GENERATION—- 31031.4 LOAD= '29897.1 INTERCHANGE= O.8 LOSSES= 1132.3
3 ~: NO. 1953 94 GENERATORS ON 82 BU SES o : INTERVAL 12 HOUR 41 LOAD= 28B634.1 SO TEX 5 @ 254#@.
: . ' 1 TRANSFORMER PROBLEM(S) - 4 LINE PROBLEM(S) .

HEARNE 8 180 TO HEARNE 9 188 XFMR @ 181.X% OF MAX LOAD/

11/ : : , ‘ -
WISN C 8 198 TO JEWETT 138 LINE @ 112,X OF MAX LOAD/11/ RNDRK 138 TO RNORK WH 138 LINE @ 118.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 103.X OF MAX LOAD/ 1/ LAMPSASS 138 7O Goyowm 138 LINE @ 114.X OF MAX LOAD

ti'tﬁitl*ﬂ*tttt-t*i'tt.ﬁt*iiltiﬁ*.t*!tt*tttﬁﬁttt****t**utt***ﬁ*tit*t*ﬂultﬁt'tltﬁﬁtﬁ'li'llﬂ.!ﬁ*tttI*tttkt..t'i*t..'ﬁﬁl.'-tt**ttti-Q

3 3 . WED, JAN 13 1988 90:54 GENERAT]ON— .32806.2 LOAD=_31714.3 INTERCHANGE= : #.8 LOSSES= 1888.9

s : NO. 1954 95 GENERATORS ON . 82 BUSES - INTERVAL: 12 HOUR 42 LOAD= 39587.5 SO TEX 5 @ 2599,
. e ‘ ‘ : : : : # TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S) -

WTSN C .8 188 TO JEWETT 138 LINE-@ 104.X OF MAX LOAD/11/ - LEON - ' 138 TO LNGLVL M 138 LINE @ 153 X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL - 138 LINE @ 108.X OF MAX LOAD/ 1/ RNDRK ~ 138 TO RNDRK WH 138 LINE @ 1@5.X OF MAX LOAD/ ‘1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.% OF MAX LOAD/. 1/ LAMPSASS 138 TO GOLDTVT8.138 LINE @ 108.X%X OF MAX LOAD -

lﬁt.It*tt*t*ﬂ*tiﬁlﬁt'ttﬁﬂtt*tiiit*t*tltﬁt****lttt*ttittt*.a*t*ti**ttt*iﬁtttt*ﬁ.tittl.ttﬂi'ttttti.ttﬁ.ltiﬁ'..ﬁ..tlﬁt'*’ﬁt't*t.tl.it

s s WED, JAN 13 1988 0#:59 GENERATION— 34475.6 LOAD= 33356.8 INTERCHANGE= #.8 LOSSES= 1115.9

s : NO. 1955 193 GENERATORS ON 87 BUSES INTERVAL 12 HOUR 43 LOAD= 32288.8 SO TEX 5 € 2509.
i . o : @ TRANSFORMER PROBLEM(S) § LINE PROBLEM(S)

WTSN C 8 188 TO JEWETT 138 LINE @ 123.X OF MAX LOAD/11/ LNGLVL‘M 138 TO STPHVIL 138 LINE @ 184.X% OF MAX LOAD/ 1/.

RNDRK 138 TO RNDRK WH 138 LINE @ 183.%X OF MAX LOAD/ 1/ RNDRK ~ S 138 TO MCNEIL 8 138 LINE @ 191 .X OF MAX LOAD/ 1/

LAMPSASS 138 TO GOLDTWTS 138 LINE @ 189.X OF MAX LOAD

lltttt...itttttttﬁtﬂttt*‘ti*tﬁﬁttt*ﬁliﬁt**t*‘i*ﬁ***tttit*Rﬁﬁttttttﬂttii'titi.tii!"ttt'ttiﬁﬂﬁ*'i‘*t*ﬁ*“.iﬁﬁt'*ttﬁi‘itt‘t.-t.i.tﬁ.
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AR AR A AR R AN AN R AR N AR AR AN RN AR AN A AR AR AR R A AR AR R R A AN R N R A AR R R A AN R A A A AR AR AR A AN A AN R A RN AN AN A R A A AR AR A RN AR AN ANAR AT RS AAPANR N NN AN RN NI RAN

H 3 WED, JAN 13 1988 @1:85 GENERATION= 35809.5 LOAD= 34748.5 INTERCHANGE= B#.8 LOSSES=  1958.3

: : NO. 1956 116 GENERATORS ON 94 BUSES INTERVAL 12 HOUR 44 LOAD= 33635.5 SO TEX 5 @ 2589.
‘ # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S) )

LNGLVL M 138 TO STPHVIL 138 LINE @ 108.X OF MAX LOAD/ 1/ LAMPSASS 138 TO GOLDTWTS 138 LINE @ 185.X OF MAX LOAD

t.tt.t'*ttttﬁ'ttttﬁatt*ttlat*t*l‘tttl.iittﬁ**-t*tiitiﬂ*tit!!‘*t'ltt*t*ttuttttt*‘tttitﬁttt'tttrtttﬂit.tttttitttttata.ﬂt.t'.tttﬁ.ttttnin

s . : WED, JAN 13 1988 @1:10 GENERATION= 34626.9 LOAD= 33478.8 INTERCHANGE= 2.2 LOSSES= 1144.3

: s+ NO. 1958 104 GENERATORS ON 88 BUSES ‘ INTERVAL 12 HOUR 46 LOAD= 32326.6 SO TEX 5 @ 25989.
: @ TRANSFORMER PROBLEM(S) & LINE PROBLEM(S)

WISN C 8 190 TO JEWETT 138 LINE @ 195.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE € 192.X OF MAX LOAD/ 1/
RNDRK 138 TO RNDRK WH 138 LINE @ 162.X OF MAX LOAD/ 1/ RHNDRK S 138 TO MCNEIL 8 138 LINE @ 181.X OF MAX LOAD/ 1/
LAMPSASS 138 TO GOLDTWTS 138 LINE @ 109.X OF MAX LOAD :

AR RN R AN AR AN AR AN AR R A AN RA RN R AR AR RN A RN RN AN R AR AR A AN AR AR R AN R AR AR N A AR A RN AR AR AR AN AN RN AR RN AN R A AN AN ANRRARAR SN RN AT AN TAERARRAN RN RAN RN NN

s . 3 WED, JAN 13 1988 ©@1:16 GENERATION= 33240.0 LOAD= 32879.8 INTERCHANGE= 2.8 LOSSES= 1166.6

s : NO. 1959 97 GENERATORS ON 83 BUSES INTERVAL 12 HOUR 47 LOAD= 3@2884.4 SO TEX 5 @ 2500.
. @ TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

WISN C 8 100 TO JEWETT 138 LINE @ 199.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M .138 LINE @ 1984.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE € 109.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 186.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LIN

E @ 193.X OF MAX LOAD/ 1/ LAMPSAS8 138 TO GOLDTWT8 138 LINE @ 112.X OF MAX LOAD

I E3223233 22232332232 R RS2 222222 2 222222 22 R 2222 222 22 ad X2 22222 2 2222 22 222 R s AR 2222 222222 22232 2 22222 2 22 2 R 282 R R 2R Y

3 s WED, JAN 13 1988 ©@1:21 GENERATION= 31015.2 LOAD= 29809.4 INTERCHANGE= #.8 LOSSES= 1283.2
H : NO. 1965 94 GENERATORS ON 82 BUSES ' INTERVAL 12 HOUR 53 LOAD= 28543.4 SO TEX 5 @ 254#9.
. I TRANSFORMER PROBLEM(S) 5 LINE PROBLEM(S)

HEARNE 8 1982 TO HEARNE 9 100 XFMR @

193.X OF MAX LOAD/11/
WISN C 8 1080 TO JEVWETT 138 LINE @ 117.X

11

1

OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 195.X OF MAX LOAD/ 1/
% OF MAX LOAD/ 1/ RNDRK 'S 138 TO MCNEIL 8 138 LINE @ 185.X OF MAX LOAD/ 1/
7.X OF MAX LOAD .

3.
7.
RNDRK 138 TO RNDRK WH 138 LINE @ 3.
LAMPSASS 138 TO GOLDTWTS8 138 LINE @ |

AARAAN R R AN A RN RAAR A A AR R AR R R R AR AN AN AR A AN RN AR AR AN A AR AR AKXARR AN R R AR AR A AR ANANRNARARARANARRAAAANRNRARANAN AN RRARRRARANARNRNANAARRINARARRARANANAARRN AN RSN
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.Q.-tt..'ttt.*ﬂt..tﬁ..ﬁttﬁt'-ttﬂﬂt.‘.ﬁ.tﬂiiaﬁit-....ﬁ.tt'.ttt.t*lﬁt..!.t..ﬁt.....t.‘....ﬂ....ﬁ-tﬂtﬁt.l‘t..."i......'..ﬁ'.'..‘t.ﬁﬁ

: : " WED, JAN 13 1988 @1:27 GENERATION= 33289.6 LOAD= 32117.5 INTERCHANGE= #.8 LOSSES~ _ 1169.5

: : NO. 1966 97 GENERATORS ON 83 BUSES INTERVAL 12 HOUR 54 LOAD=" 39923.3 SO TEX 5 € 2504.
. v e 0. TRANSFORMER PROBLEM{S} 6 LINE PROBLEM(S) .

WTSN € 8 180 TO JEWETT 138 LINE @ 110.X OF MAX LOAD/11/  LEON 138 TO LNGLVL M 136 LINE @ 1£5.% OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 17/ RNDRK 138 TO RNDRK WH 138 LINE @ 196.X OF MAX LOAD/ 1/

RNDRK 'S 138 TO MCNEIL 8 138 LINE @ 103.X OF MAX LOAD/ 1/ LAMPSA88 138 TO GOLDTWTS 138 LINE @ 113. X OF MAX LOAD

tttﬁtttit'-ttﬁltt*ttﬂittttt'.tttltttt.*.ittt*ﬁt**.!*ttt**'*ttt!ﬁ*titﬁtﬁ*"ttiﬂiﬁtiﬁ*.*tﬁtit*tttlﬁI!t*ittiiiti..tt.."..i***ﬁtltt'.

s s WED, JAN 13 1988 #1:32 GENERATION=. 34641.3 LOAD=  33495.3 INTERCHANGE= .9 LOSSES= 1142.9

: :+ NO. 1967 lﬂ‘ GENERATORS ON 88 BUSES INTERVAL 12 HOUR 55 LOAD= 32343.7 SO TEX § @ 2509.
. : . 8 TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

WTISN C 8 1988 TO JEVWETT 138 LINE @ 194.X OF MAX LOAD/11/ _ LEON 138 TO LNGLVL M 138 LINE @ 182.% OF MAX LOAD/ 1/ -

LNGLVL M 138 TO STPHVIL 138 LINE @ 106.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 192.X OF MAX LOAD/ 1/ )

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLOTWTS 138 LINE @ 129.X OF MAX LOAD

t.tttithttlttiﬁttttn-Itt*ttttttittt*it***'utt'ht****tttt**!ttttt***ittt*t***tttﬁltt*tlttl*ttt*tttttﬁtiti*tﬁttt.t'.tt..ﬂtt.ltttttttn
: s WED, JAN 13 1988 #1:38 GENERATION= 34651 9 LOAD= : 33489.6 INTERCHANGE= #.9 LOSSES= ~ 1168.9

3 : NO. 1978 182 GENERATORS ON 86 BUSES " INTERVAL - 12 HOUR 58 LOAD= 32328.5 SO TEX 5 e 25990.
- : '@ TRANSFORMER PROBLEM(S) S LINE PROBLEM(S) .

WTSN C 8 180 TO JEWETT 138 LINE @ 129.X OF MAX LOAD/11/ "LNGLVL M 138 T0 STPHVIL 138 LINE @ 1008.X OF MAX LOAD/‘l)
RNDRK 138 TO RNDRK WH 138 LINE € 182.X OF MAX LOAD/ ‘1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 102.X OF MAX LOAD/ 1/
LAMPSASS 138 TO GOLDTWTB 138 LINE @ 118.X OF MAX LOAD o : ’ . ‘ o

l*tﬁﬁ'tt-ttﬁttltti*tttt*.t‘tti*ﬁ***t*tt**ﬁitt*l**t*tit**ttlﬁ**t**ttﬁiﬁtti’tiii..ﬁt.l*'.'t'il*'ﬂti*t‘tll.*ﬁi*..*t'ltt*tﬁt*tttt*t*.t

s - s WED, JAN 13 1988 @1:43 GENERATION- '32777.3 LOAD= 31636.2 INTERCHANGE= #.0 LOSSES= - 1138.6

3 : NO. 1971 95 GENERATORS ON 81 BUSES INTERVAL 12 HOUR 59 LOAD= 30427.1 SO TEX 5 @ 25089.
e &, TRANSFORMER PROBLEM(S) S LINE PROBLEM(S)

WTISN C 8 180 TO JEWETT 138 LINE € 110.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 141.X OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE @ 187.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 1983.%X OF MAX LOAD/ 1/

LAMPSASS8 138 TO GOLDTWT8 138 LINE @ 189.X OF MAX LOAD

HEXAAARR AR A AR A AR R AR AR RN R AR AR AN R RN AN AR AN AR R AR RN AR AN A AN AR AN AN AR R AN R AR AN A RN A A AR AR A AR AR NN AR RRAARARNRARRARA NN AR AN NN AR A AN RNRAARANARANANARA SRR
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w----i‘---1-tit-i-iun‘uw-----ii-iiu--*ttttttta-wttttmlat:\maaaat*an*t*t**utw*ttwtitit*w-t-it-‘-untﬁht*iiaaiuitaniﬁt‘nﬁ.ﬁ-dtuaatt.nt.at.tnu..

: H WED, JAN 13 1988 91:48 GENERATION= 38037.5 LOAD= 28966.3 INTERCHANGE= g.8 LOSSES» 1968.9

: : NO. 1972 91 GENERATORS ON 79 BUSES INTERVAL 12 HOUR 68 LOAD= 27674.1 SO TEX 5 @ 25p9.
: . o i TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE 9 108 XFMR @ 189.X OF MAX LOAD/11/

WTSN C 8 100 TO JEWETT 138 LINE @ 104.X OF MAX LOAD/1l/ LEON 138 TO LNGLVL M 138 LINE @ 181.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 186.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLDTWTS 138 LINE @ 192.X OF MAX LOAD

..'tti*t*ﬂttttt'il*tttitt‘.tti*.ﬁ't!.l"ﬂ'tf!iﬁi"*ﬁ‘iﬂ'.‘ti*ilﬁtti*i‘tItﬂtttt*t.t“ti*.iﬂ'i.t*tlittittit'ﬁﬂ*ﬁt"ﬁtittiﬁtﬂﬂtﬁﬁtiﬁi

t : WED, JAN 13 1988 #1:53 GENERATION= 31246.9 LOAD= 3@095.4 INTERCHANGE= 9.8 LOSSES= 1148.8
t : NO. 1978 93 GENERATORS ON 88 BUSES INTERVAL 12 HOUR 66 LOAD= 28838.3 SO TEX 5 @ 2599.
1 TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)
HEARNE 8 1908 TO HEARNE 9 109 XFMR @ 181.X OF MAX LOAD/11/
‘WTSN C 8 100 TO JEWETT 138 LINE @ 111.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 198.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 111.%X OF MAX LOAD/ 1/
1/ E @ 112.X OF MAX LOAD

RNDRK S 138 TO MCNEIL 8 138 LINE @ 183.X OF MAX LOAD/ LAMPSAS8 138 TO GOLDTWTS8 138 LIN

*itt'*ttt*tit*ttt.tttt.ttultitti*tt’*i***..tﬁ*i*itﬁtt***t'ttt*tﬂtﬂtttt'*ttﬁ*tﬁtt*.*t*'.!t.tt*!.*tttttﬁ'ﬁtii.it!t-*..-ﬂ*tﬁ'ﬁ.*i.*‘.

s : WED, JAN 13 1988 ©1:59 GENERATION= 32663.8 LOAD= 31552.9 INTERCHANGE= 8.9 LOSSES> 1187.8

s 1 NO. 1979 94 GENERATORS ON 89 BUSES INTERVAL 12 HOUR 67 LOAD= 3£34i.1 SO TEX 5 @ 25¢09.
: . . . # TRANSFORMER PROBLEM(S) € LINE PROBLEM(S)

WTSN C 8 188 TO JEVWETY 138 LINE @ 105.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 182.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 187.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ '187.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL B8 138 LINE @ 102.X OF MAX LOAD/ 1/ LAMPSASS 138 TO GOLDTWTS 138 LINE @ 147.X OF MAX LOAD

RN AN RN AN AR R R AR A AR A R AR AR AR A AR R AR A AR R AR AR R AN R A AR AN A A R AR AR R A A AN A A A AR A A AR RN AR AR AN AN AR AR AR NN RN AN A AN AR RN AR AN DR RAAIRANARARNRRRANNR RN

: s WED, JAN 13 1988 02:04 GENERATION= 33697.4 LOAD= 32613.4 INTERCHANGE= #.2 LOSSES= 1988.9

3 : NO. 1988 98 GENERATORS ON 83 BUSES INTERVAL 12 HOUR 68 LOAD= 31434.5 SO TEX 5 @ 250%9.
@ TRANSFORMER PROBLEM(S) S LINE PROBLEM(S)

WISN C 8 189 TO JEWETT 138 LINE @ 1082.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 188.X OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE @ 1£84.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 1£1.X OF MAX LOAD/ 1/

LAMPSASS8 138 TO GOLDTWTS8 138 LINE @ 184.X OF MAX LOAD

HARANRRR AR AN R A A AN A A A RN AR AN AR A AR AR AR AN AN AR A AR AR A AN AR AN AN A AR AR AR R AR R A AR AR AN A AN AR AR SR AN RN AR R A AN R AN R A AN AN AN AR AR AR RN RAANRAANNANN RN N

. :
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...itt..'t.'ﬁ."‘.*i.ﬂQﬁ.ﬂ.t..t.'.-...ﬂﬂ."..ﬁ.‘ﬁﬂ..‘tti..tﬁﬂ*ttﬁ.'.'tﬁ'ﬁ.'.ﬁ.'.‘t........"ttﬁ.'ﬁt‘ﬁ.....ﬁﬁﬁ......‘..'.ﬂﬁ*.....-.

: : : WED, JAN 13 1988 92:18 GENERATION= 35039.7 LOAD= 33929.7 INTERCHANGE= . 4.8 LOSSES= 1187.7

: : NO. 1981 189 GENERATORS ON 89 BUSES ‘ INTERVAL 12 HOUR 69 LOAD= 32791.5 SO TEX 5 @ 2599.
‘ ‘ @ TRANSFORMER PROBLEM(S) 8 LINE PROBLEM(S)

WISN C 8 189 TO JEWETT 138 LINE @ .188.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 183.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 129.X OF MAX LOAD/ 1/ RNDRK = - 138 TO RNDRK WH 138 LINE @ 188.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 188.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 181.X OF MAX LOAD/ 6/

LAMPSASS 138 TO GOLDTWTS 138 LINE @

196.X OF MAX LOAD UVALDE 4 138 TO ASPHALT4 138 LINE € 1886.X OF MAX LOAD/ 8/

ﬁiﬁtl.ltﬁtkt'*t.t.l*tﬁt.'tth.ttlt...ﬁ..ﬁ..tt.‘tt*ﬁ'ﬂtt**itti.t*tﬂw*ttt**!il.ﬂ*ﬁt‘ﬁtﬁttttit'?l*tttﬁﬁ;tﬁ.iﬁt.ﬁ.*tt...‘*.'*.tﬁ*t-.ttt

s s " WED, JAN 13 1988 #82:15 GENERATION= 33618.9 LOAD=  32422.6 INTERCHANGE= &.0 LOSSES= 1193.3

s t+ NO. 1982 98 GENERATORS ON 83 BUSES INTERVAL 12 HOUR 79 LOAD= 31237.6 SO TEX 5 @ 2500.
‘ : ) ; - TRANSFORMER PROBLEM(S) 5 LINE PROBLEM(S)

WTISN C 8 198 TO JEWETT 138 LINE @ 111.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ lﬂ3.X OF ﬁAX LOAD/ )/

RNDRK 138 TO RNDRK WH 138 LINE @ 187.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 183.X OF MAX LOAD/ 1/
LAMPSASS 138 TO GOLDTWT8 138 LiNE @ 199.X OF MAX LOAD g . .

tt*lﬁ!tlttlitii'ltittt.ﬁi*ttttt****ttttﬁt.t*ﬁ'ttlt*t*t***t.*ttt*tt*ttttiﬁttﬁ*iitittﬁlttttttt.t.til*'t*.t.i.ti..t.t.tt.'.titﬁ*ttttw

3 3 WED, JAN 13 1988 @2:20 GENERATION= 31798.8 LOAD= ~ 38562.4 INTERCHANGE= " @¥.5 LOSSES= 1231.8

: s NO. 1983 92 GENERATORS ON 84 BUSES : INTERVAL 12  HOUR 71 LOAD= 29319.6 SO TEX 5 @ 25989.
) i o s ' 1 -TRANSFORMER PROBLEM(S) 7 LINE PROBLEMI(S)

HEARNE 8 188 TO HEARNE 9 189 XFMR @ '103.X OF MAX LOAD/11/ o ‘ . : o

WTSN C 8 198 TO JEWETT 138 LINE @ 113.%X OF MAX LOAD/11/ LEON . 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 110.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.X OF MAX LOAD/ 1/ MASON4 138 T0 GlLLSPEB,l38 LINE @ 131.x OF MAX LOAD/ 67/°

LAMPSASB 138 TO GOLDTWT8 138 LINE @ 112.X OF MAX LOAD

ttiiiittttttttttﬂ*tt'tttﬂ**t***t*tt'****t.ittiltltﬂttiti**tt't'*t*tt.lttt'tﬁﬂﬁ*'tiﬁ‘t'ttt't'tt'ﬁi.ttt."lﬁ.titiﬁ'ﬁtiitt.n.".i.tt'

s Lo ‘WED, JAN 13 1988 ©£2:26 GENERATION= 38627.3 LOAD=. 29639.8 INTERCHANGE= ~ 0.8 LOSSES= 984.7

i : 'NO. 1991 91 GENERATORS ON 80 BUSES INTERVAL 12 HOUR 88 LOAD= 28368.4 SO TEX 5 @ 2584.
. ‘ - 8 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138’T0 LNGLVL # 138 LINE @ 1987.X OF MAX LOAD/ 1/ LNGLVL‘M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/

t*ttt*ttittttﬁ'ttit*it't**itt*it*tt*ttli*ﬁ*********ﬁ**ti**ﬂ*ﬁtﬁt***tt'tti.l*t**iﬁtt*ﬁn#tilt"ﬁ.t’t*.'t**ﬁti't-**t*ﬂl*tt.ttt*tttﬁ*ﬁ
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f . .
'nt..t'.'iﬁ'.*'ﬁ.‘.tt'.ltﬁtttﬂ't*l‘ﬁ."ﬁ'...ﬁ'..ﬁl'..t.t*t‘tttt.‘t.ﬁﬁi'.*..‘.ﬁtQ...'Q*'Q’.'ﬁ.‘.ﬁt*tﬁ.'...ﬂt.tﬁﬂﬂ‘ﬁﬁ.'...t.ttﬁ‘.ﬁﬂt.

3 : WED, JAN 13 1988 9@2:31 GENERATION=" 32199.7 LOAD= 31124.8 INTERCHANGE= #.8 LOSSES= 1972.3

L - : NO. 1992 93 GENERATORS ON 89 BUSES INTERVAL 12 HOUR 81 LOAD= 29899.7 SO TEX 5 @ 2508.
. ‘ : # TRANSFORMER PROBLEM(S) 4 LINE PROBLEMIS)

LEON 138 TO LNGLVL ¥ 138 LINE @ 199.X OF MAX LOAD/ 1}/ LNGLVL M 138 TO STPHVIL 138 LINE @ 114.X OF MAX LOAD/ }/

RNDRK 138 TO RNDRK WH 138 LINE @ 183.% OF MAX LOAD/ 1/ LAMPSASS 138 TO GOLDTWTS 138 LIKE @ 182.X OF MAX LOAD

*ﬁt*.ﬁﬂﬁit‘tﬁ*ﬁ.*tt.ﬁti'l*li*ﬁt.ﬁi‘ﬁ*'*'l't*ﬁﬁﬁ*ﬂ***?ttiktti***ﬁ**ﬁ*i**i*'ﬁﬁt‘**ﬁiﬁ't‘.t'ﬁﬁlt*'tﬁi*ﬁ*l"i*'ﬁ***'..ﬁ.‘ﬁ...ﬁ'ti**'ﬁ*t

3 s - WED, JAN 13 1988 @2:36 GENERATION= 30808.9 LOAD= 29783.7 INTCRCHANGE = #.2 LOSSES= 1822.6

s : NO. 1993 91 GENERATORS ON 84 BUSES » INTERVAL 12 HOUR 82 LOAD= 28516.8 SO TEX 5 @ I5u40.

@ TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)
LNGLVL M 138 TO STPHVIL 138 LINE @ 123.X OF MAX LOAD/ 1/ '

ittin.I*ﬁ*tlt*ttitﬁt*t.ﬂﬂ*ﬁ-tt*ttit**tt!ttﬂittttitﬁ*ttt***t*ttt*ﬁi***w.tilﬂttﬁﬁﬁtt*tltt**ﬁltitt.ttttttt!ﬂttt.**tttiﬁltt*tﬁ**tnt**t

: : - WED, JAN 13 1988 92:42 GENERATION= 35092.4 LOAD= 34852.3 INTERCHANGE= #.8 LOSSES= 1#38.9

s : NO. 2001 182 GENERATORS ON 86 BUSES INTERVAL 13 HOUR 6 LOAD= 32917.9 COM PEAK @ z@/0.
. 1 TRANSFORMER PROBLEM(S) & LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 188 XFMR @ 108.% OF MAX LOAD/11/

'tttlItitt*ﬁitliit*tﬁi.t**ttt***ili****t**it*i*Ittti*iti*tttﬁ*tﬁ****tt*t*‘ﬂtitt*‘*titttti*t*l.***ttiti"ti.iﬁtt*i.‘ﬁlittiﬁ.iﬂ*t**-

3 : : WED, JAN 13 1988 02:47 GENERATION= 37676.1 LOAD= 36678.7 INTERCHANGE = #.2 LOSSES= 996.5
3 . : NO. 2082 11# GENERATORS ON 91 BUSES INTERVAL 13 HOUR 7 LOAD= 35625.7 COM PEAK @ 2978.
@ TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 183.X OF MAX LOAD/ 1/

*ﬁ'.".'ﬂ*ﬁ"iﬁ'iﬂﬁ.."*********ﬁ'ﬁ*ﬂ‘***"******ﬁﬁﬂ**ﬁ**ﬁ****".*ﬁ"*'ﬁi*"ﬂ*'ﬁ"*‘-.*.."‘..".*'..".'**t*ﬁ*ﬁ?‘..*‘.".*‘".'.-
H : H WED, JAN 13 1988 #2153 GENERATION= 36416.4 LOAD= 35323.1 INTERCHANGE= #.0 LOSSES= 1992.1

s : NO. 2006 184 GENERATORS OH 87 BUSES . INTERVAL 13 HOUR 11 LOAD= 34228.1 COM PEAK @ 2074.
@ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.% OF MAX LOAD/ 1/

[
ttt*ﬁﬁ.tlittt**tt*tﬁﬂt.ttt****tt*it***t**ﬁ****tt*t***it*tt*tt*ﬁtiitttﬁt'kﬁi.ﬂiittﬂl.ttlltii't!*t*ﬁﬁ.tiﬁ.*..ﬁ*t**i*tﬂtﬂﬂitit*t*tt't'
P

-\ - -\ - - -‘ -‘ - : ’
N . . . .
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..'QtQiﬁ"i’!t.i..*ﬁt....thtﬂ.ﬁ.i.tlﬁ.ﬂ.ﬂﬂ..'....Q..t'tii....t."-*.ﬁttt'it'ﬁ..t.Oli.i...Q'tltt"ﬁﬁttt..'.ﬁ.ﬁﬁ'.t'....."ﬁ...t..tt‘

H t - WED, JAN 13 1988 ©£2:58 GENERATION- 35971.2 LOAD= 34858.1 INTERCHANGE= #.8 LOSSES= 1111.9

s :+ NO. 2913 183 GENERATORS ON 86 BUSES: ) INTERVAL 13 HOUR 18 LOAD= 33748.7 COM PEAK @ 2979.
; . : B TRANSFORMER PROBLEM{S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 186.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/

.*I.i."*l*!iﬂﬁ‘tﬁ'*t.ﬁ'ﬁi.ﬁﬁﬁ‘.ﬁ'ﬁ".'.t‘**'**t*i*iﬁ*l'*!*'ﬁﬁﬁ****ﬁﬁi"i*tﬁ*ﬁ**‘**ﬁ****’.k**ﬁtt'.ﬁ*ﬁti'ﬁ.itﬁt**.'.‘...ﬁﬁﬁ'ﬁ**ﬁﬁt***.

H : WED, JAN 13 1988 ©£3:04 GENERATION= 37864.3 LOAD= 36814.8 INTERCHANGE= .8 LOSSES= 1948.4

: : NO. 2014 111 GENERATORS ON 92 BUSES - INTERVAL 13 HOUR 19 LOAD= 35765.8 COM PEAK €@ 208790,

& TRANSFORMER PROBLEM(S) I LINE PROBLEMI(S)
RNDRK S 128 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/ ' k '

*itittt*tt**ltIﬁi*itﬂﬂttt*tt*ttﬁ*tt*ttti.ﬁiitﬁ**ﬁi*ttttt*itttttt*it*l*'tw'tiﬂ*i*tt'*ttttt'i*tt.ttii*i*tR*tt.ﬁtt*tﬁ*'ﬁ'tttt***t**i.

: s WED, JAN 131988 #3:99 GENERAT!0N= 35808.8 LOAD= 34746.9 INTERCHANGE= - #.8 LOSSES= 1969.8

: : NO. 2918 1083 GENERATORS ON 86 BUSES INTERVAL - 13 HOUR 23 LOAD= 33634.1 COM PEAK @ 2078.
] . . . . @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 192.X OF MAX LOAD/ ![" LNGLVL M 138 TO STPHVIL 138 LINE @ 197 .% OF MAX LOAD/ 1/

nﬁuai--atw*:ti*t---yata?a*aa**nﬁ*-***t*****wta**t*:.*t:*-ta-**au****t.aan*tﬁﬁ*nau'*tt-*ui**x**tnt;ant*tatt*ttnt:-taauu*gaa*-:gt..

: : WED, JAN 13 1988  #3:15 GENERATION= ' 34912.3 LOAD= -33839.2 INTCRCHANGE= .8 LOSSES= = 10872.1

H : NO. 2925 lﬂZ GENERATORS ON 86 BUSES . : . INTERVAL 13 HOUR 39 LOAD= 32698.4 COM PEAK @ 2079,

I TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE ? 100 XFMR @ 101.X OF MAX LOAD/11/
LNGLVL M 138 TO STPHVIL: 138 LINE. € 102.% OF MAX LOAD/ 1/

'I*Qﬁt'*ﬂ*i****ﬁ*i‘tﬁ'**tﬁ*ili*ﬁ**!’ﬁ*ﬁt**.”iit*ﬁ******II***R*t*ﬂ*"ﬁ'iﬂ*ﬁt't‘*".**ﬁﬂ..ﬁ*ﬁ*'..*'*i*ﬁ‘.ﬁ*.*.".*."ﬁ.ﬁ*ﬁ*ﬁ'.**ﬁﬁt**'

s s ’ WED, JAN 13 1968 93:20 GENERATION= .37458.5 LOAD= 36419.1 INTERCHANGE= #.8 LOSSES=. 1838.3
3 : NO. 2026 188 GENERATORS ON 89 BUSES . INTERVAL 13 HOUR 31 LOAD= 35358.8 COM PEAK @ .2970.
: . : : - @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.% OF MAX LOAD/ }/

t.ttk*ttt*tt*k*tttnt*ii*t**i,ﬂ******il*t**'*ﬁtﬂ***ﬁ****7**i***t.ta****t*t*tttt**ttttilti'*tﬁtItﬁ.tﬁtltﬁ***‘l**i'*lttt**tltl*tt*ﬁti*it
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wttaaa0pawatanntauttntnn-nnnnnt--nnn-nntn-nn-nt-.--.-.--*n-tnnnannwnﬁn-u-a.-ut-waa-ttntﬁ****----n-tattit.t.ﬁaitn.-itttittnt--an-wn
t : WED, JAN 13 1988 £3:26 GENERATION— 35632.5 LOAD= 34498.6 INTERCHANGE= H.9 LOSSES= 1132.5

: + NO. 2037 183 GENERATORS ON 86 BUSES INTERVAL 13 HOUR 42 LOAD= 33378.# COM PEAK ¢ 2878.
— I TRANSFORMER PROBLEM(S) 3 LINE PROBLEMI(S)

HEARNE 8 180 TO HEARNE 9 108 XFMR @ 188.X OF MAX LOAD/11/ : - :
LEON 138 TO LNGLVL M 138 LINE @ 111.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 116.% OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 193.X OF MAX LOAD/ 1/ :

I*titi't*ttttl.'i.i*ikil.l*t.ttitt".t.-ﬁﬁﬁﬁlﬁ'ﬁi*i***tl*ttﬂ.ltt***i*ttt*ttt*tﬁtttﬁtﬁ"tﬁﬁtttﬁti!t*iﬂtt*"!ﬁ.*tl..ﬁ".ﬁ.*tﬁt'*t't.

s é WED, JAN 13 1988 @3:31 GENERATION= 37158.7 LOAD= 36842.3 INTERCHANGE= #.8 LOSSES= 1115.3

s : NO. 2938 196 GENERATORS ON 88 BUSES INTERVAL 13 HOUR 43 LOAD= 34969.5 COM PEAK @ 2970.
28 TRANSFORMER PROBLEMI(S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 109.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 114.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 1093.X OF MAX LOAD/ 1/

tn*ttt-tu*-atunittttttt*tut**twnan*i*un*tt*tﬁtttattan*ttaatt**t**u*tu*t*t-tt*tttttutttt*tttuntt?tattttttnntntntt*'atatntttt-*t*tun

3 : WED, JAN 13 1988 W43:37 GLNERATION= 37276.1 LOAD= 36130.2 INTERCHANGE= - @#.8 LOSSES= 1144.3

s : NO. 2841 125 GENERATORS ON 87 BUSES INTERVAL 13 HOUR 46 LOAD= 358684.1 COM PEAK € 2870,
I TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

MINERVA 138 TO MINERVA 69 XFMR € 100.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 104.X OF MAX LOAD/ 1/ -~ RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.X OF MAX LOAD/ 1/

tttt’tﬁi*tt*tt*t't*tt*ttti.ttﬁt*t**tt**t**ti*ttt**t***ti*ﬁtt*tttti‘i**ﬂlttﬁttittt*tittﬁ*ttﬁil'ttttlﬁttt*tt.ttt*.!.ttﬂi..lit*t*tti*h

s . ) WED, JAN 13 1988 0£3:42 GENERATION= 34881.2 LOAD= .33798.5 INTERCHANGE= #.8 LOSSES= 1891.2
s : NO. 2042 188 GENERATORS ON 84 BUSES . INTERVAL 13 HOUR 47 LOAD= 32563.6 COM PEAK @ 2970,
: I TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 188 XFMR @ 182.X OF MAX LOAD/11/
LEON 138 TO LNGLVL M 138 LINE @ 101.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 1986.X OF MAX LOAD/ 1/

't.ﬁ*tiﬁt*ﬁﬁttﬁﬁ*tiﬁﬂ*ﬁ't*ﬁ*t***ﬁitiﬁ***l"*******ﬁﬁiﬁ*t*ﬁﬁ*t.*iﬁ**.tﬁ*iﬂﬁ**t*ﬁt**l'ﬁ*'ﬁi*-tﬁ'**ﬁ."**.‘ﬁ**ﬁ**&ﬁﬁ‘*'ﬁitﬂ"*’*"'*"

H i WED, JAN 13 1988 ©3:48 GENERATION= 34755.6 LOAD= 33714.8 INTLRCHANGE= 0.8 LOSSES 1049.7
1 s NO. 2049 100 GENERATORS ON 84 BUSES INTERVAL 13 HOUR 54 LOAD= 32569.1 COM PEAK e 2970.
@ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 103.X OF MAX LOAD/ 1/

HRRAR AT R AR R XA AR R AN AL ARA AR RN AR AR AR A AN RN AANN A RRAAN AR AN R AN AR A NAR R AR R AR R A RAR AN R RAARARNARNAAN AR AR N R RN RARRARN R AN RANANRAEAA AN AN R AN AANR N R ANRRR Ko

' N N
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t.'tk'ﬁtﬁQt.*t.ﬁttt!ttQl..'tﬁ.t'i.-.ﬁi..tﬁtl'tt'.ttttt'tt'i.ﬂ'.ﬂ*ﬁ.'ﬁtt.tﬁ*'tﬁ'ﬁ'ﬁ'.t..ﬁ.ﬂﬂ‘tt*t*t!tQi..Qt.ﬁﬁﬂﬂ.".ﬂ..*t.ﬁ.ﬁ.i't.ﬁ

3 s ) WED, JAN 13 1988 ©83:53 GENERATION=" 37#44.2 LOAD= 35961.# INTERCHANGE= 2.8 LOSSES= 1981.9.

s i NO. 2858 194 GENERATORS ON 86 BUSES INTERVAL 13 HOUPR 55 LOAD= 34825.6 COM PEAK @ 2074,
i ‘ ) ‘ . TRANSFOLRMER FTOBLEM(S) 3 LlNE PROBLEMIS) '

LEON 138 TO LNGLVL M 138 LINE @ 181.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 186.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.X OF MAX LOAD/ 1/

ttttttt*!*lit*ttitttt*tttttt*t**t‘.ttt*wt'*tt*tt*ki***tt*tt*t*t*i****tt*t*ﬁi***.*i*i******t*titittt*t*tt**tttit.ttt.ittﬂtt*tttt*lw

t : : WED, JAN 13 1988 ©£3:59 GENERATION= 35819.8 LOAD="_ 34763.1 INTERCHANGE= F.8 LOSSES= 1965.5

: . : NO. 20854 181 GENERATORS OoN 84 BUSES ‘ - INTERVAL 13 HOUT G99 LOAD= 33658.9 COM PEAK @ 2970.
. : : # TRANSFORMER PROBLEM(S) - 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 180.% OF MAX LOAD/ 1/

iﬂtﬁti*t*ittttittt**tttt*tit**ittﬁ*tt*tt*tt*i*lltt*ﬁt*ﬁ**t*itttttttﬂ**t*t*ttt*titt***ttlﬁttﬂtttit*tttttttﬁtt**ﬁtttt.tt*ltt***iﬁwtﬁ

3 t . WED, JAN 13 1988  #4:95 GENERATION= 32216.8 LOAD= 31233.0 INTERCHANGE= 8.8 LOSSES= . 982.2

3 + NO. 2861 96 GENERATORS ON 81 BUSES o INTERVAL 13° HOUR 66 LOAD= 39911.4 COM PEAK @ 2979.
L ) o . 1 TRANSFORMER PROBLEM(S) B LINE PROBLEMIS)

HEARNE 8 188 TO HEARNE 9 109 XFMR @ [@@9.X OF MAX LOAD/11/

t*ttﬂtltt*Itﬁl.tt*ttttt*t*iﬁti*lﬂlt**t**tt*ﬁltl**ttttt*tIitt***tiiit*tt*t!txﬁ*ﬁ*t*tl't.i*tﬂ*t’t.ﬁttttitt.'.t*titt'tt;*tt*t-*tttttt

: t » WED, JAN 13 1988 ©@4:11 GENERAT]ON‘ 34038.4 LOAD= 32853.6 INTERCHANGE= .0 LOSSES= 1183.2

: . : NO. 2062 99 GENERATORS ON B4 .BUSES : INTERVAL 13 HOUR 67 LOAD= 31682.3 COM PEAK @ 2874.
: . 1 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 182 TO HEARNE 9 108 XFMR @ 106.X OF MAX LOAD/11/ - ' o
LEON 138 70 LNGLVL M 138 LINE € 143.% OF MAX LOAD/ 17 = LNGLVL M 138 TO STPHVIL 138 LINE e 1#8.X OF MAX LOAD/ 1/

tlikttttttt*tttﬁtt!*ttttit**i*ltt*tﬁi*****t*ﬁ***tt**l****ti**tt***iti-tt*!it***ﬁitﬁ*'ittt.tt.ti*tilii*"ﬁ'*ﬁt.tt..it**’ttttﬂtti*t‘

3 s WED, JAN 13 1988 04:16 GENERATION= 35376.4 LOAD= ~34142.6 INTERCHANGE= #.8 LOSSES= 1232.3

H : NO. 2863 100 GENEKRATORS ON 84 BUSES . INTERVAL 13 HOUR ‘68 LOAD= 33911i.0 COM PEAK @ 2087#.
) : : ; 2 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 100 XFMR @ 196.% OF MAX LOAD/Y1/ MINERVA 138 TO MINERVA 69 XFMR @ 141.% OF MAX LOAD/ l/

LEON - 138 TO LNGLVL M 138 LINE @ 112.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 117.% OF MAX LOAD/ 1/

*tttt-ﬁiititt*titt*i**!tt***tttatn'kt**t*****ttitt******ﬂt**tt*titﬁtitt***ﬁ‘*tt.trﬁtttt.t.*ﬁt'tlt*ti*.*t*iil'tttti.itltﬁﬁ*.t**tttt*tﬁ
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3 3 WED, JAN 13 1988 @4:21 GENERATION= 34982.1 LOAD= 33949.6 INTERCHANGE= 0.9 LOSSES= 1#33.2
3 : NO. 2966 100 GENERATORS ON 84 BUSES INTERVAL 13 HOUR 71 LOAD= 32812.1 COM PEAK €. 2079.
. 2 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/

RARNA AR R A KRR RN AR AN RN AR AR AN AR R AN RN RN AR A AR AR AR A KA RN R A AR RRAA RN R AR R AR R AN A ANARN AR R RN AN BRI A RN ARRARRARAAR LI ARRARNARNRAARSR AN RN IR A RN RN W

3 s WED, JAN 13 1988 @4:27 GENERATION= 36378.4 LOAD= 35359.6 INTERCHANGE= g.8 LOSSES= 1917.2
: : NO. 2876 182 GENERATORS ON 85 BUSES INTERVAL 13 HOUR 82 LOAD= 34265.8 COM PEAK e 2978.
. @ TRANSFORMER PROBLEMI(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 180.X OF MAX LOAD/ i/

P Y 2 233 22 2222222223223 2223223232222 2 02223222 2222222 R R 22 R 2 222222 2 22 2 2 st 2 RS s s 2R3 222 X2 2R 2R R 0 2 R R T 3 R R R R

: : WED, JAN 13 1988 #4:32 GLNERATION= 35760.1 LOAD= 34674.8 INTCRCHANGE= ) 2.8 LOSSES= 1984.0
s : NO. 2084 103 GENERATORS ON 88 BUSES INTERVAL 14 HOUR 6 LOAD= 33559.6 COM PEAK @ 20749.
8 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 128 LINE @ 102.X OF MAX LOADZ 1/

ARANRNNA AR A AR R ARARKAANKERNRRRRRANRANR KRR KRR ANR RN AR AR KR ARNRNRAR AR AR R NN RRNRNR RN AN R A RN R AN AN RN R AN NN AR AR R R AR AR A AR R R AN AR AR AR R AR AR R AR RAN RN R NN

: :  WED, JAH 13 1988 ©4:37 GENERATION= 37812.9 LOAD= 36727.4 INTERCHANGE= .9 LOSSES= 1984 .4
: : NO. 2085 111 GENERATORS ON 93 BUSES INTERVAL 14 HOUR 7 LOAD= 35675.8 COM PEAK @ 2879.
) ’ # TRANSFORMER PROBLEM(S) °~ 1 LINE PROBLEM(S)

RNDRK. S 138 TO MCNEIL & 138 LINE @ 192.X OF MAX LOAD/ 1/

PR R 222222232232 22 222832222222 2222 2 2 R 2 2 a0 222 Raf 2 R 2 2 22t t2 82 22 280 2 2 2 22 22 2 2222222 222 222 2R i 28 X2 R X2 2 R o8 SRR Y

3 s . WED, JAN 13 1988 W04:43 GENERATION= 38983.3 LOAD= 37926.8 INTERCHANGE= 8.8 LOSSES= 1955.3
s : NO. 2086 123 GENERATORS ON 98 BUSES INTERVAL 14 HOUR 8 LOAD= 36912.1 COM PEAK @ 2979.
‘ # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S) -

RNDRK S 138 TO MCNEIL 8 138 LINE @ 101.X OF MAX LOAD/ 1/

A AN AR R R R AN R AR A R AR AR AR AN AR AN AR R RN NN R R KRR RN KRN AN AR A AR KRN A AR R R RN R R AR R R R AR RNR AR AR RN R AR R R R RN R RN RN AR AN AR NI AR R R R SRR RANRRRANNRARNRSN

t s WED, JAN 13 1988 04:49 GENERATION= 37961.3 LOAD= 36849.6 INTERCHANGE= B#.9 LOSSES= 1119.4

t : NO. 2988 112 GENERATORS ON 94 BUSES INTERVAL 14 HOUR 198 LOAD= 35801.5 COM PEAK @ 2079.
A TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 191.X OF MAX LOAD/ 1/ '

AR AR AR A AN AR AR TR AN NN A AANN N AR AR R R R R AN ARNN AR AR R R AARAN AR AN R R R AR AR ARAARANR AN RANRAARAARARRAARRANRARNAAANAEANNAANRANANRRRARRRRNAARRARARNNARAER R RN R
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tt'lﬁ.ttﬂt'tt.‘ttt*'t't.t.t.!.ﬁt.‘....'.'..t.ttﬁﬁtt..tt..Qttﬁﬁﬂlttl.'t.ﬁt.ﬁ‘t.i*Qt....'ﬁ.'tﬁ‘.*ﬂ.ttl.ﬁtt.'t'ﬁ.tﬁ....ﬂ..Qi'..'t.'tt

: : WED, JAN 13 1988 ©04:54 GENERATION= 36280.7 LOAD= 35126.1 INTERCHANGE= .8 LOSSES= 1152.9
$ s ND. 2089 194 GENERATORS ON .88 BUSES . INTERVAL 14 HOUR 11 LOAD= 340925.8 COM PEAK € 2079,
) : ) _ i TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 182 XFMR @ 108.X OF MAX LOAD/11/
RNDRK S 138 TO MCNEIL B 138 LINE @ 182.X OF MAX LOAD/ 1/

tttﬁtttitw-ttﬁtttttiltitttﬁitﬁﬂﬁtttttltt*ﬁ*****tt*l**#R*i*tt*ﬂtt*ﬁt*ﬁﬁ.ﬁ*.*ﬂ*ttﬁtﬁt'tt.t**ﬁ.titﬁi!.*it*ttﬁ*t**t'*t*t't‘ﬁt*ttﬁﬁ****

s s WED, JAN 13 1988 @5:02 GENERATION= .35612.8 LOAD= 34528.7 INTERCHANGE= 8.9 LOSSES= 1098.8
3 : NO. 2996 182 GENERATORS ON 88 BUSES INTERVAL 14 HOUR 18 LOAD= 334008.9 COM PEAK @ 2079.
. : & TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOADIvl/

tttliitt*iﬁt**tit*ut*!tﬁ-ﬁit*tﬂt*ﬁ*tﬁtﬂt*ﬁﬁItttitt!*tlittt*t*ittitt*.tt**ﬁ't‘*tt*ﬁt*ttitlttttﬁ*ﬁﬁ*itttﬁtt*tti.ﬁt..ﬁi*t'ittt***ttt*

3 s : WED, JAN 13 1988 #5:87 GCNERATION— 37882.4 LOAD= 36828.1 INTERCHANGE= B.8 LOSSES= 18062 .0
s : NO. 2097 111 GENERATORS ON 93 BUSES o INTERVAL 14 HOUR 19 LOAD= 35771.3 COM PEAK @ 2075
- ) S # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK 'S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

itt*ﬁt.itltt**tttttt*tit.*ﬁttt*ﬁ*ﬁ*tikt*tl‘l***t****tt*t**ttﬁ*attt*ttttt"tt'*ttﬁi.ttti*ltﬁttt*t*tt'iﬁ*tﬁ.ttttﬁ*i*tl*tﬁti‘ﬁ'**tttti.

s s : WED, JAN 13 1988  ©5:15 GENERATIDN= . 39046.3 LOAD= . 38998.2 INTERCHANGE= #.9 LOSSES= 1937.3
s : NO. 2ﬂ98 123 GENERATORS ON 98 BUSES . INTERVAL 14 HOUR 2@ LOAD= 36996.2  COM PEAK @ 29879.
: . @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138: LINE @ 181.% OF MAX LOAD/ 17

ﬁﬁi'ﬁ*'ii*‘*i*-ﬁt*iti*ﬁti**lﬁ***k**Rﬁtl**!***ktﬁl*‘*!*ﬂ**'ﬁ"tﬂ'*R'"*tt.tﬂ****ﬂﬁ.*"..'*‘**'.t.ﬂ*.ﬁ*'..'**“*.*i‘ﬁ.i*ﬁ."tﬁﬂ’*.*'

B s WED, JAN 13 1988 £5:23 GENERATION-. *37963.5 LOAD= 36859,.7 INTERCHANGE= #.0 LOSSES= 1192.3
: NO. 2108 112 GENERATORS ON 94 BUSES - INTERVAL 14- HOUR 22 LOAD= 36812.4  COM PEAK @ 2ﬂ7ﬂ
: : : . E ; ¥ TRANSFORMER PROBLEM(S) 1 LlNE PROBLEM(S)

RNDRK S 138 TO MCNEIL B 138 LINE @ 102.% OF MAX LOAD/ 1/

ﬁ*"ﬁ'.ﬁttﬂ*ﬁi**tﬁlﬁ**'ﬂ*i*tﬁt*****i*****ﬂi****ﬂ**t***ﬁ****it*ﬂt.***ﬁ*ﬁt*ﬁi*ﬁ"**..’ﬂ_ﬁ*ﬂ.t'.*..ﬁﬁﬁ*ﬂ'.ﬁ'i*‘*f"*ki*ﬁﬁi*’.t**t*l'*ﬁ

s H ‘ WED, JAN 13 1988 ©5:29 GENERATION=" 36301.4 LOAD= 35144.6 INTERCHANGE= F.0 LOSSES= '1154.6
s : NO. 2181 193 GENERATORS ON 88 BUSES. INTERVAL 14 HOUR 23 LOAD= 34044.0 COM PEAK @ 20879.
e . 2 TRANSFORMER PROBLEM(S). 1 LINE PROBLEMIS)

RNDRK S 138 TO MCNEIL 8 138 LINE-@ 1§2.X OF MAX LOAD/ 1/

*Iltﬁt.*.!*ﬁ.ﬁ*.**t*ﬁt**‘**iﬁ**ﬂﬁkt**k**tﬁ***’.**‘ﬁ*'*ﬁ**‘ﬂ***"tﬁtﬁiﬁ*tﬁ.*"'.'.‘.*'.*'ﬁ"*".****"t'*ﬁﬁﬁi.*ﬁ.t't*-*.*ﬁ.*iﬁ*t**ﬁ**'*
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ﬂtﬁ...ttﬂ'ﬂi*i.'t.t't'..'.ﬁﬁ.tﬂt.t'-'.'..ﬁ."'."ﬁ.t*.t-‘t..*ﬁt*t*.t.*"tt.ﬂ..t..'ﬂ*.i.tt.t.*..i..Q*O‘.ﬁ..Q.ﬂ'tﬂﬁl....'ﬁ'ﬁﬁ..'tﬁ'*

s s WED, JAN 13 1988 ©£5:34 GENERATION= 36637.6 LOAD= 35761.5 INTERCHANGE= @.% LOSSES= 1075.4
: : NO. 2199 187 GENERATORS ON 99 BUSES INTERVAL 14 HOUR 31 LOAD= 34688.8 COM PEAK € zan.‘
— e @ TRANSFORMER PROBLEM(S) - 2 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 101.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 102.X OF MAX LOAD/ 1/

AR AN AR AR RN R R AN AN N AR R RARR T AAN RN AN AR RN AR A RA AR A AR R R AN N AR R RN AR AA R AR A AARRANRANANA A A AN AAARNAAAN SN ANR AN AR AN AR SR ANARNANRARARARA AR

s : WED, JAN 13 1988 0@5:49 GCNERATION- 394383.8 LOAD= 38476.8 INTERCHANGE= 2.8 LOSSES= 10905.9
s + NO. 2118 127 GENERATORS ON 181 BUSES INTERVAL 14 HOUR 32 LOAD= 37479.4 COM PEAK e 287#.
4 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 101.% OF MAX LOAD/ 1t/

-!it*tttit*tt.t‘l!tt*ittt'tit*t***!‘t.Q.l"tﬁ'**tt"ltﬁ*itttﬂtttttttitt*tﬁj.it.t*tt*i*lit."ﬁ'ﬁt*t*t.t‘.....ﬂ-ttﬁ.l‘tl'.t*ti*ttt.'

3 s WED, JAN 13 1988 ©£5:45 GENERATION= 37035.0 LOAD= 35888.9 INTERCHANGE= £.89 LOSSES= 1145.4
3 + NO. 2112 187 GENERATORS ON 994 BUSES INTERVAL 14 HOUR 34 LOAD= 34818.4 COM PEAK @ 20789.
@ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @klﬂl.x OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL B 138 LINE @ 192.X OF MAX LOAD/ 1/

AR AR AN AR AN AR AR ARAAARANR R R AR AN ARR R AR AA AN AR AR RAR RN R AR AR AR N AR RN AR AR AR R AR AR AR A AR A AR R RN RA N A RN AR AR R A RA A AN AN AR RN RS AARNANRAANAARN AR NN AW

s : WED, JAN 13 1988 ©5:51 GENERATION= 34956.9 LOAD= 33775.7 INTERCHANGE= #.89 LOSSES= 1179.8
3 : NO. 2113 103 GENERATORS ON 88 BUSES INTERVAL 14 HOUR 35 LOAD= 32632.8 COM PEAK e 2070.
1 TRANSFORMER PROBLEM(S) 2 LINE PROBLEMI(S)

HEARNE 8 169 TO HEARNE 9 108 XFMR @ 102.X OF MAX LOAD/11/ : )
LNGLVL M 138 TO STPHVIL 138 LINE @ 102.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 193.X OF MAX LOAD/ 1/

-ﬂ*'ﬁliﬁ**‘ﬁti*iii'**ﬁﬁ**'ﬁﬁ*it**ﬁ'ﬁtﬁi'*.ilt*klit*ii*'*ti**.*i***'Q*"*‘.ﬂ.ﬁﬁﬁi.*"ﬁ"*.*."***‘**'**-*t"*"“ﬁ*'ﬁﬁ'l'ﬂ"ﬂ.ﬁ..i**.

s 3 : VED, JAN 13 1988 ©05:56 GENERATION= 35431.1 LOAD= 34386.6 INTERCHANGE= #.% LOSSES= 1122.9
s : NO. 2128 182 GENERATORS ON 88 BUSES . INTERVAL 14 HOUR 42 LOAD= 33188.2 COM PEAK e 2078.
’ @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEMLS)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

AN KRN T AR RN AN A AN A RN AR AR AR R A AR A A RARR AR AN KA RN AR AR AR A RN A AN A AR R AN ARAN AR N RARA AR AR RN AR RA RN RN AR AR RAARNR R AN AARNARRRERRARAARNARANR R AR N AR AN AR N AN
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tt-it.tatitlt.ttttnatttlttttt.ttttt.ttt*ttttﬁttttt!..ﬂﬂitttitt.itnuni-t'i.tttt'ﬁ.gqtt.ﬁiQ..Q*l'nttttt*n*.t..‘t.i.q.i.'..t.t-i-tt.;

3 $ WED, JAN 13 1988 55 52 GENERATION= 37874.8 LOAD= 36868.1 INTERCHANGE= 8.8 LOSSES= 1915.6

3 s+ NO. 2121 112 GENERATORS ON 94 BUS ) INTERVAL 14 HOUR 43 LOAD= 35818.5 COM PEAK @ 2078.
. . o o & TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 191.X OF MAX LOAD/ 1/

.itttﬁt*!tlttl*..*tttﬁtt'lt!.ttt.tl‘Qtittt**ii*lﬁ***ﬁttﬂ*t.*t'k*ittti*tt*titt*!*ttﬁt*titt*..ttittt*ltttnt.*ﬁﬂt't*.*...tt.t.'*tttttt

: : WED, JAN 13 1988 06:07 GENERA1ION- 35889.1 LOAD= 34887.1 INTERCHANGE= B#.8 LOSSES= 1984 .0
H : NO. 2132 103 GENERATORS ON 88 BUSES ‘ INTERVAL 14 HOUR 54 LOAD= 33696.2 COM PEAK e 2074.
. . 2 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 3 138 LINE @ 182.X OF MAX LOAD/ 1/~

t-ttt*tti***t!tttit*tttttt*t!l*t*!itt*iitttt*iﬂiti*I!‘*ﬁtt**t#tt*ﬁ*I*tt.'k*ki***'.ﬁ.ﬁ*t..*tl'ittlt*iﬁtttti*ﬂ**tﬁ.‘ﬁt'.tt.'**tit**ttt.

: $ - WED, JAN 13 1988 #£6:12 GLNERATION- -38295.4 LOAD=  37165.1 INTERCHANGE= QA.9 LOSSES=  1040.8 .
: + NO. 2133 114 GENERATORS ON 95 BUSES ) . INTERVAL 14 HOUR 55 LOAD= 36127.8 COM PEAK @ 2979.
: © TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

littlﬂﬂ****t.*tt..kit*t**ti**tt***t*itt*i’.*t*ﬁﬁt*t***t**tt!ttlttﬂtw**tt!**ti*ttﬁ*lt*ﬁ,ttt*Iﬁ!*ttt*ttttﬁt'i*'ﬁi‘..tﬁ*tlt.tﬁ*ttttht‘

s s WED, JAN 13 1988 @6:17 GENERATION— 39702 # LOAD=  38672.8 lNTERCHANGE=, ) #.H LOSSES= 1828.2
: : NO. 2134 139 GENERATORS ON 193 BUSES . INTERVAL 14 HOUR 56 LOAD= 37681.5 COM PEAK e 2070.
o "] TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 181.% OF MAX LOAD/ 1/

ittt*ttt'tl*tti.**tt***tttittﬁ****itiﬁ***t*t*t*!*t*'kﬁtt**I*ttii*tt*intt*tli*tIﬁ*iii'--Qti'*'.ﬁﬁtt.ﬁ*t.*‘.iﬁﬁttttti'*itttﬁttﬁttiit-

H : WED, JAN 13 1988 06:23 GENERATION= 38495 9 LOAD= 37393.8 INTERCHANGE= #.8 LOSSES= 1191.2
: + NO. 2136 118 GENERATORS ON 97 BUSES ) INTERVAL 14 HOUR 58 LOAD= 36362.8 COM PEAK e 2078,
k . P TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 101.%X OF MAX LOAD/ 1/

.*ﬂt*ﬁﬁ.*..ﬁi*kt*ﬂii't***ﬁ***ﬁ****ﬁ*t*ﬂ*‘*ﬁ**ﬁ*ﬂ****ﬁ***.*.*ﬂ*tﬁ**‘*ﬁ*’iﬁ*ﬂ*-ﬁﬂ'.'ﬁ-ﬁﬁtﬁt"iﬂ".t*"ﬂﬁ'*."‘.*'ﬁﬁﬁ*“ﬁﬁ‘ﬁﬁ**'ﬁ**‘i"'

: s ) WED, JAN 13 1988 ©06:26 GENERATION= 36164.8 LOAD= "~ 35015.7 INTERCHANGE= f.9 LOSSES= 1147.2
s : NO. 2137 193 GENERATORS ON 88 BUSES INTERVAL 14 HOUR 59 LOAD= 33911.1 COM PEAK @ 297#9.
) ‘ . : P TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S) .

RNDRK S 138 TO MCNEIL 8 138 LINE @ 193.X OF MAX LOAD/ 1/ .

ltttttt*thl*ﬁﬁit*tt****'iti**ii**ﬁt**i*li***l*t*k*t**t**tttt*t*tiﬁ'tl**it*ﬁ**ﬁtttﬁttttiti'**tﬁ.t.*ttﬁﬁ'*ttt'ttt*tt'*t**'*ﬂt*'itttt.
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..'ﬁt..t...-*"'....'i.....ﬁ‘...‘ﬁ.“q.‘.....tﬁ.'i.ﬁ."t.t.ﬁt.ﬁ*'-ﬁﬂﬂ.".i'.'.'.".'..i'......‘.*t"Rﬁ..'..Q.....'.ﬁt‘ﬂ...**"'ﬁt.

s : WED, JAN 13 1988 . 86:38 GENERATION= 32672.5 LOAD= 31683.2 INTERCHANGE= 9.8 LOSSES=  1968.2

s ._.i NO. 2138 98 GENERATORS ON 84 BUSES INTERVAL 14 HOUR 68 LOAD= 38393.2 COM PEAK @ 2878.
| TRANSFORMER PROBLEM(S) & LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 188 XFMR @ 198.X OF MAX LOAD/11/

tﬁ**tt‘i*ti*t*tti*tttﬂtttitﬁﬁt.tii*tit.iﬁtﬁ*ttt****it***i**tttttttt*it*iit***lt*ﬁtiltﬁﬂtﬁt*ﬁiﬁit*ttﬁ*tt.'.t'*..ﬁﬁ'*ﬂﬁ.tiﬁ***tlﬁﬁﬁt

s : WED, JAN 13 1988 ©6:33 GENERATION= 35977.2 LOAD= 34901.2 INTERCHANGE= #.% LOSSES= 1874.5
: : NO. 2145 183 GENERATORS ON 88 BUSES INTERVAL 14 HOUR 67 LOAD= 33793.2 COM PEAK € 207#.
@ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 183.% OF MAX LOAD/ 1/

tiitttti***ﬁik*tﬁttiwlttt'*tttttttttttl.tﬁttttlittltﬁ*t**'ﬂttiﬁt*ﬂ.tt*‘t**t.ttttlﬁ'ttli**t*ttt*ttﬂﬁﬁtttﬁ.*i..*tt.*ﬁi*!‘*i****t**t'

3 s WED, JAN 13 1988 #6:36 GENERATION= 37245.8 LOAD= 362081 .3 INTERCHANGE= B.9 LOSSES= 1042.%
3 : NO. 2146 188 GENERATORS ON 91 BUSES INTERVAL 14 HOUR 68 LOAD= 35133.3 COM PEAK e 29749,
: : # TRANSFORMER PROBLEM{S) 1 LINE PROBLEM(S)

RNDRK S ‘138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

ttttiit!tti**ﬁtti*t**ti***tiﬂt*t*tktltﬁ**li*iﬁ*tti**itt**ittk.tt**ﬂtttittitt*itttﬁ'*itt'i"ttt*ttﬁ*i.t*'ﬁ.tt.ﬁ'i..tl.ﬁ‘tt.itﬁtti**

s o3 WED. JAN 13 1988 @6:38 GENERATION= 37497.8 LOAD= 36402.3 INTERCHANGE = B.9 LOSSES= 1893.7
s : NO. 2147 109 GENERATORS ON 91 BUSES INTERVAL 14 HOUR 69 LOAD= 35348.5 COM PEAK @ 2074.
) P TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

".*.ﬁ'i'***ﬁ*"tﬁ*t*ﬁﬁ***ﬁﬁ****ti*'**t'*'*i*t*t****.t*'ﬁttt.*.ﬁﬁii'*i**ﬁ.*****".*‘...t‘*ﬂ.i’.'.ﬁ’.tt*'.‘ﬁﬂﬁﬁ*ﬁ..**'.ﬂ"it**i***ﬁ

3 . 2 : WED, JAN 13 1938 @6:41 GENERATION= 36640.4 LOAD= 35509.8 INTERCHANGE= g.% LOSSES= 1128.9
3 : NO. 2148 195 GENERATORS ON 89 BUSES . INTERVAL 14 HOUR 79 LOAD= 34420.5 COM PEAK @ 29870.

’ ; # TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)
RNDRK S 138 TO MCNEIL 8 138 LINE @ 1083.X% OF MAX LOAD/ 1/ ’

-Qttttttttﬂittﬁttlitttttttttt**tt**t*iii*i**!*****ﬁ**!***t***ti*tt**tﬁt*tt*ltt\l*ﬂ.'t‘ﬁit*ﬁt“ﬁt*tlﬁﬁiﬂi'i.'*ﬁ*‘*.*itt**ﬂt'it'tti**'*

3 s WED, JAN 13 1988 ©6:44 GENERATION= 34885.5 LOAD= 33729.5 INTERCHANGE= .8 LOSSES= 1153.4
s : NO. 2149 183 GENERATORS ON 88 BUSES INTERVAL 14 HOUR 71 LOAD= 32585.2 COM PEAK @ 2079.
I TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 189 XFMR @ 182.X OF MAX LOAD/11/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

tt-tttt*"tittttttitit'**&ttit***t**tttt*'l*t*ﬁ**ktt*t*i*tttti.tttlttt..Ql.iﬂﬁﬁ't"*t****ﬂﬂﬁ'tﬁl'iﬁ'ﬁﬁI*Ii*ﬁtlﬁttﬁ.t.*ﬁ**t*i*tﬂt*.
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.'ﬁ‘*.ﬁt'*.'t‘.'ﬁ't.t*!.ﬁi..'-‘.ﬁt‘.ﬁlII'.."..*ﬂﬁ.*".'...tﬂ*’.-'tR.Qti't'..*""...."'Q.ﬁﬁ"'...tﬂ""".'ﬂ.'..‘-..."..ﬁ‘..t..
: : WED, JAN 13 1988 06:47 GENERATION= 35385.8 LOAD= 34224.1 INTERCHANGE= 4.8 LOSSES= 1159.6

: : NO. 2157 102 GENERATORS ON 87 BUSES INTERVAL 14 HOUR ‘88 LOAD= 33995.1 COM PEAK @ 2079.
— , 1 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 100 TO HEARNE 9 108 XFMR @ 1£81.X OF MAX LOAD/11/ .
"LNGLVL M 138 TO STPHVIL 138 LINE @ 189.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 1#3.X OF MAX LOAD/ 1/

iﬁ!tttttttii*kttt*it**ttt*kt*tIt*.ﬁ.tl!***I*ﬁﬁ*iﬁ'ki*****tt'l**ttﬁ******t*ttt**t*t*ti**ttil'ttttkt***t*t*t****ﬁ*t“.*it*tt**ﬁ***t*ti

H ] WED, JAN 13 1988 #6:59 GLNERATION- 37234.2 LOAD= 36082.4 INTCRCHANGE= #.8 LOSSES= 1151.3
t : NO. 2158 187 GENERATORS ON 98 BUSES © INTERVAL 14 HOUR 81 LOAD= 35018.8 COM PEAK © 2978.
. @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S) :

RNDRK S 138 TO MCNEIL B 138 LINE @ 192.X OF MAX LOAD/ 1/

tl.ttil**iﬁt'kit*t*ttIﬂtt.ittttt*ﬂttﬁit*ttﬂttt*tttkttl*ﬂ*'ki*tttﬂtttt*ttiﬁ*itttt.*..*ﬁt!"tﬁtt*ttﬁt*t*ﬂ*ttli“t.'t*t*tl-ﬁ*-*ltt'*i‘.

: : WED, JAN 13 1988 @6:54 GENERATION= 34525.8 LOAD= 33233.6 INTERCHANGE= #.8 LOSSES= 1299.8
t ;. NO. 2159 lﬂl GENERATORS ON 87 BUSES INTERVAL 14 HOUR 82 LOAD= 32873.8 COM PEAK @ 2079,
. : 1 -TRANSFORMER PROBLEM(S) # LINE PROBLEM(S)

HEARNE 8 100 TO HEARNE 39 190 XFMR € 186.X OF MAX LOAD/Y11/

tlnttﬁﬁt!‘!t**it*t*ﬂttati*ktﬂﬂ*tttti**t*tﬂt*t**i.’*lﬁ‘*i**tttt*ttttﬂti*t*tt’ﬁﬁ*tt***Iﬁ.t*tti*'**ttttt*tt*t*ttﬁ.'*‘ittlt**-I'ﬁtitlt*

s s . WED, JAN 13 1988 - 06:57 GLNERATION= 32988.3 LOAD= 31767.6 INTERCHANGE= - B@.89 LOSSES= 1131.5
T : NO. 2168 98 GENERATORS ON 84 BUSES INTERVAL 14 HOUR B3 LOAD= 38562.4 <COM PEAK € 2974.
- . B : 1 TRANSFORMER PROBLEN(S) 2 LINE PROBLEM(S) :

HEARNE 8 188 TO HEARNE 9 188 XFMR @ 182.X OF MAX LOAD/11l/

ARANRANRAAA KRR A ARRR AR AR R A RN AR A A AR R AR RN R AR A AN R AR A AN AN N RN AN AN AR NN N R A AR R A AN R AN T AR AR AR A AR AR N AR AR R A AR AN RN NN AR RANANARAN AR AR RNR RN RN

: s WED, JAN 13 1988 06:59 GENERATION= . 32181.1 LOAD= 31895.3 INTERCHANGE= g.9 LOSSES= 1983.6
s : NO. 2166 - 94 GENEIATORS o 78 BUSES . INTERVAL 15 HOUR 5 LOAD= 29869.4 SO TEX 5 e 25u9.
: ! ) 1 TRANSFORMER PROBLEM(S) 8 LINE PROBLEM(S)

HEARNE 8 1909 TO HEARNE 9 100 XFMR @ 188.% OF MAX LOAD/11/

tttt.i.iﬁtt***'titt***i*t*t*ﬁttt*ﬁt*t*i***t**i*itt*t**ﬁ*ﬁﬂti**ﬁﬂtt**ﬂtﬁ*'*iﬁ**l*!ﬂ“'tﬁ!tltltttﬁ*iti'i*.ﬁ*".*t**ittt*ﬂt'it*itt'til
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t'.'ttﬁ.ttﬁ'.'...'..fi".ﬂ"'*...‘..ﬁ.."Q.ti.‘.ﬂ.'ﬁ.'*.ﬁ.l.ﬁ*.ﬁ‘ﬁ‘ﬁ‘t.ttAt.‘ﬂ'ﬁ..'.*'...i...I‘...t'*ﬁﬂ.'...‘.t....'..'.ﬁﬁ.ﬁ....’ggﬂ
: : ~ WED, JAN 13 1988 @7:93 GENERATION= 37145.8 LOAD= 35628.2 INTERCHANGE= .8 LOSSES= 1522.9

: : NO. 2167 104 GENERATORS ON 87 BUSES INTERVAL 15 HOUR 6 LOAD= 34534.4 SO TEX 5 @ 2508 .
—— ‘ » 2 TRANSFORMER PROBLEM(S) 8 LINE PROBLEM(S)

HEARNE 8. 18@ TO HEARNE 9 198 XFMR @ 111.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 189.% OF MAX LOAD/ 1/
WTISN C 8 188 TO JEWETT 138 LINE @ 124.X OF MAX LOAD/11/ LEON 138 TO LNGLVL ™M 138 LINE @ 193.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 189.X OF MAX LOAD/ 1/ E LEVEE 128 TO GRNVL W 138 LINE @ 1g1.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 187.X OF MAX LOAD/ 1/ CROCKETT 138 TO JEWETT 138 LINE € 191.X OF MAX LOAD/ 17/
RNDRK 138 TO RNDRK WH 138 LINE @ 107.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCMEIL 8 138 LINE @ 118.X OF MAX LOAD/ 1/

AR AR AR R R AR AN R R AR AR AR A AR R RN A AR AR A AT AR RN RN R A AR AN AR AN AN AR RN RN R AR R A AN R R AR AN AN RN RAR AR RN AR RN AR AR AN AR R AN A RRARARRARANERANNAI RN RARNNRR NN

t : WED, JAN 13 1988 @7:86 GENERATION= 39986.4 LOAD=  38756.6 INTERCHANGE= &.9 LOSSES= 1226.4
t t NO. 2168 115 GENERATORS ON 94 BUSES INTERVAL 15 HOUR 7 LOAD= 37768.8 SO TEX & € o hLui0.
@ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

E LEVEE 138 TO GRNVL E 138 LINE @ 106.X%X 0? MAX LOAD/ 1/

ERERRNRR R RN AR KRR AR RN N AR N RN AR AR AR RR RN A AR AR A AT R AR R AN A AN AN AN RN AN AR A AR AN NN AR R A AN TR A AR AR AR RN R AR TN AR NN AR R AR AR SN ANRNRANRAR AR RN kN

i 3 WED, JAN 13 1988 ©@7:09 GCNERATION= 41275.8 LOAD= 39937.8 INTERCHANGE= F.¥ LOSSES= 1334.9
' ;- NO. 2178 128 GENERATORS ON 198 BUSES INTERVAL 15 HOUR 9 LOAD= 38985.6 SO TEX 5 @ 2S5u9.
: I TRANSFORMER PROBLEM(S) 3 LINE PROBLEMIS)

TDAD TRF 199 TO TRINIDAD 138 XFMR @ 103.% OF MAX LOAD/ 1/ -
LNGLVL M 138 TO STPHVIL 138 LINE @ 100.%X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 183.X OF MAX LOAD/ 1/
BRUNI 4 138 TO FALF 4 138 LINE @ 180.X OF MAX LOAD/ 8/

--t--n-u*u-nt*wtta:ta--awta*t*wiii.t*tt:*ntw*tnniﬁn;nu***naa*:**a—w.n-n**an-t*tttatwaaatnaatt&ﬁnnt:uttuttttn-ttttt--t*t.ana-tatn-n-

3 : WED, JAN 13 1988 ©07:12 GENERATION= 39964.3 LOAD= 38545.3 INTERCHANGE= #.8 LOSSES= 1411.7

s t NO. 2171 113 GENERATORS ON 92 BUSES INTERVAL 15 HOUR 10 LOAD= 37549.9 SO TEX 5 @ 2509.
: ) : : : ) ) ' 2" TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 190 XFMR € 183.%X OF MAX LOAD/11/ MINERVA 135 TO MINERVA 69 XFMR @ 154.x OF MAX LOAD/ 1/

WTISN C 8 190 TO JEVWETT 138 LINE @ 185.X OF MAX LOAD/11/ NORWDDPL 138 TO DEN DR E 138 LINE @ 124.X OF MAX LOAD/ 1/
E LEVEE 38 TO GRNVL W 138 LINE @ 146.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 112.X OF MAX LOAD/ 1/

*tt*tl'."tﬁﬁ*'.'*t*ﬁ*'i.**ﬁit*lttit**i.*‘***iﬁ***ﬁﬁi**‘**'t‘t*tﬁ*tﬁﬁﬂ'*lﬁ'.".'.'.*“"ﬁ.*'ﬂ***ﬁ.ttt“'*"‘ﬁ‘t'ﬂﬁiﬁ***ﬂ***;*'ﬁ*'*ﬂ.
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a-a-ttt-iaa-tttnng...a.a:a.aa.t.nnna.aau..aattna-ttttuhtnn--*unti.-atnit--tututua-tatta-uanpttn-n*-&*u-a--.a;-.a-uﬁaE..tutt-taduin

it s WED, JAN 13 1988 07:16 GENERATION= 341”4 7 LOAD=  '32552.3 INTERCHANGE= 2.0 LOSSES= 1549.2

3 : NO.. 2173 98 GENERATORS ON 82 BUSES : - INTERVAL 16 HOUR 12 LOAD= 31371.7 SO TEX 5 @ 2598.
- ‘ . 2 TRANSFORMER PROBLEM{(S). 7 LINE PROBLEM(S)

199 TO HEARNE 9 108 XFMR @ 114.%X OF MAX LOAD/11/ MINERVA 138 71O MINERVA 69 XFMR € 105.% OF MAX LOAD/ 1Y/

8
BONVIL 9 109 TO HEARNE 9 198 LINE @ 1#81.X OF MAX LOAD/11/ WToN 'C 8 188 TO JEWETT . 138 LINE @ 124.X OF MAX LOAD/11/
HEARNE 9 108 TO SILCTY 9 180 LINE @ 180.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 182.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 188.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 104.X OF MAX LOAD/ 1/
CROCKETT 138 TO JEWETT 138 LINE @ 192.X OF MAX LOAD/ 1/ ’ : : :

HEARNE

ttii*ttt**tﬁt*tﬁtt.tﬂttili*ﬁlﬁ-tﬁ‘t.‘ﬂ'-.'ﬁﬁttiiﬂi*itﬁ*l*ttitttt*ttitttﬂt*tttﬁ*..t*‘lttﬁ**ﬁ*t.t*tttt‘tt‘iiﬁlt-t....*“#.t.ﬁ*'**t**.

t : WED, JAN 13 1988 £7:19 GENERATION— 34955.8 LOAD=  32716.2 INTERCHANGE= #.8 LOSSES= 1335.8

i : NO. 2179 98 GENERATORS ON 82 BUSES INTERVAL : 15 HOUR 18 LOAD= 31548.7 SO TEX 6 e 25,9,
: ) ) : ‘ 2 TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S) -

HEARNE 8 180 TO HEARNE 9 108 XFMR @ 198.% OF MAX LOAD/11/ MINERVA\‘I38 TO MINERVA 69 XFMR € 1081.X OF MAX LOAD/ 1/

WISN C 8 1908 TO JEWETT 138 LINE @ 113.%X OF MAX LOAD/11/ " LEON 138 TO LNGLVL M 138 LINE @ 1983.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE € 188.X OF MAX LOAD/ 1/

tltttt**t’iit**t*tt*ﬁttttttiiﬂl*iﬁ*ti*tﬁt.tttt*i*ﬂ*tit**'k***ﬁttn***ttt**tﬁli*ﬁitﬁt**i'tttt*tti'*-t.ﬁﬁ"ti..ttﬁttttR‘tt**tﬁttttti't

3 : WED, JAN 13 1988 @7:22 GENERATION= ~37721.3 LOAD= 36533.5 INTERCHANGE= #.9 LOSSES= 1184.6

s .+ NO. 2183 104 GENERATORS ON 86 BUSES ) INTERVAL 15 HOUR 22 LOAD= 35475.9 SO TEX 5 @ 25080.
: : : : P TRANSFORMER PROBLEMI{S) 2 LINE PROBLEM(S)

LEON 138 10O LNGLVL M 138 LINE @ lﬂl.% OF MAX LOAD/ 1/ - LNGLVL M 138 TO STPHVIL 138 LINE @ 196.X OF MAX LOAD/ 1/

*t'tiil**ttt*i**ﬁttti*it***t*it*tti**Ittk**ﬁ**ittﬁ*k**k**t*tttﬁ**ttti#l*t*ﬁﬁtttltt'tﬁ'ﬁt.ﬁttiitt*ﬁl*t.‘ﬂ"“"ﬁ.t*tﬁtt**t****tﬁttt'.

: s .  WED, JAN 13 1988 ©7:25 GCNERATION= = 34899.6 LOAD= 32778.84 INTERCHANGE= 8.8 LOSSES= 1309.4
s : NO. 2184 98 GENERATORS ON 82 BUSES . lNTERVAL 15 HOUR 23 LOAD= 31644.1 SO TEX 5 @ 2504.
: ' -1 TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

HEARNE 8 189 TO HEARNE 9 100 XFMR @ 107.X OF MAX LOAD/11/ : .
WTSN C 8 186 TO JEWETT 138 LINE @ 185.X% OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 187.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 112.% OF MAX LOAD/ 1/ :

i&**it'*t!tittﬁhtit*t*ttt*ﬁki**t*t*tt*’**'kt***t*li*t**tﬁ*t*tt*tt*'*tttiiitttt**tﬂ*tt*lﬁt!tttt*iitt****lﬂi‘ﬁtit*l*tlititttt*‘tttﬁ-.
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L L L L L L T D AU T U,

: 3 WED, JAN 13 1988 ©07:28 GENERATION= 32099.1 LOAD= 30936.1 INTERCHANGE= g.% LOSSES= 1279 .1

: : NO. 219p 93 GENERATORS ON 77 BUSES INTERVAL 15 HOUR 29 LOAD= 29785.3 SO TEX 5 € 2548,
. 1 TRANSFORMER PROBLEM(S) & LINE PROBLEM(S) :

HEARNE 8 100 TO HEARNE 9 109 XFMR @ 183.X OF MAX LOAD/11/

*l*tttt*ttﬁtlt!tﬁ‘*.**ﬁiﬂ*tttﬁtt*.'ﬁ'ititi.t*tt*i***it*t*tti.t*ﬁ’t't*lttiti*tttttﬁ!.ﬁ*ﬁiiiﬁt*tﬂikt*l.ﬁt'ttt.tﬁit"....t."**.ﬁ!tttw

3 3 : WED, JAN 13 1988 47:31 GENERATION= 35326.7 LOAD= 33897.3 INTERCHANGE= g.0 LOSSES= 1426.6
s s NO. 2191 181 GENERATORS ON 85 BUSES INTERVAL ~ 15  HOUR 30 LOAD= 32758.2 SO TEX 5 @ 2544.
‘ 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 100 TO HEARNE 9 108 XFMR € 118.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 194.X OF MAX LOAD/ 1/

WTSN C 8 189 TO JEWETT 138 LINE @ 118.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 185.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 1108.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 121.X OF MAX LOAD/ 1/

."ttIi*i*.ttt*titﬁ*ttt'tﬁ*tt***tl'it!'ﬁﬁﬁ!.tttﬁ******’**.lﬁtt'tttttﬁttt*t*itii‘t.**tt.ﬁ*...tt**tt'tiﬁ.tﬂﬁ.ﬁ.*t'.t.ﬁ*.t.ﬁﬁttiitﬂt.'.

3 3 WED, JAN 13 1988 ©7:37 GENERATION= 49470.6 LOAD= 39166.2 INTERCHANGE= . 8.9 LOSSES= 1390.2
: : NO. 2194 122 GENERATORS ON 96 BUSES INTERVAL 15 HOUR 33 LOAD= 38i998.3 SO TEX 5 @ 25u0.
i 1 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

MINERVA 138 TO MINERVA 69 XFMR @ 100.X OF MAX LOAD/ 1/
LEON 138 TO LNGLVL M 138 LINE @ 1008.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL

138 LINE @ 195.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 101.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 183.X OF MAX LOAD/ 1/

ataattnttt-nn*:-aa-nautittt*tttn*tttt*tﬁttt*tnwtn**-ttwt*nttut*t***w-*u**tnaaatttttti.t-tn-:*aat-twt.tﬁtuttttt-ttttntﬁwt*nttt-'ta.

: : WED, JAN 13 1988 @7:46 GENERATION= 35064.9 LOAD= 33597.1 INTERCHANGE= .8 LOSSES= 1464.8

: NO. 2203 109 GENERATORS ON 84 BUSES ) INTERVAL 15 HOUR 42 LOAD= 32448.8 SO TEX 5 @ 2509.
_ 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEMI(S)

HEARNE 8 102 TO HEARNE 9 189 XFMR @ 111.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1085.X OF MAX LOAD/ 1/ .

"WISN C 8 190 TO JEWETT 138 LINE @ 122.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE € 1988.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 102.X OF MAX LOAD/ 1/

.iti*'.‘ﬁ"*.i"ﬁ**t"ﬂ'i"ﬁﬁ**iﬁ'i’ﬂtt*“"t**ﬁﬂ**ﬂﬁ**l*ﬁt**i*ﬂ'ﬁﬁ.ﬁi’.ﬁl.‘**.**Rﬁ'*"t‘.ﬁ.ﬁﬁﬁ."*ﬁ"ﬁ'**'..i'ﬁ'.*.iﬁ‘*'ﬁ**ﬁ*'.'..

i -
. .
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aa-aaaanﬁaaaaa--.t--attaa-tunua-a;-t*tnnaa-nant-uun*aatu-a.natanuaia--n---u@*.na.n.--.--anuaan*ataa-éina-ht:iaa§tn-naa-n-n.aa-tt'n

t ¢ WED, JAN 13 1988 #7:56 GENERATION= 37864. 7 LOAD= 36338.9 INTERCHANGE= . 9.8 LOSSES= 1539.8

3 : NO. 2204 103 GENERATORS ON 86 BUSES . "INTERVAL 156 . HOUR 43 LOAD= 35267.1 SO TEX 5 e 25p0.
. : 2 TRANSFORMER PROBLEM(S) 6 LINE PROBLEMI(S)

HEARNE 8 199 TO HEARNE 9 109 XFMR @ 118.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 198.X OF MAX LOAD/ 1/

WTSN C 8 1840 TO JEWETT 138 LINE @ 120.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 178 LINE @ 115.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 120.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRHVL € 128 LINE @ 1085.X OF MAX LOAD/ 1/
RNDRK 138 TO RNDRK WH 138 LINE @ 105.X OF MAX LOAD/ 1/

RNDRK - S 138 TO MCNEIL 8 138 LINE € 109.X OF MAX LOAD/ 1/

tttt*Iitltuttt*ttt*tttiﬁt*it.t.ttttltit*tt***niit***!*ﬂﬂ*t't**wt**ttttt*tttﬂt*t****ttitt*.ttt*.lti!tittt*titttti..t..-tﬂtltﬁtﬁtﬂtt

: s WED, JAN 13 1988 @8:06 GENERATION= "39746.2 LOAD= 38385.5 INTERCHANGE= g.8 LOSSES= 1437.4

$ : NO. 2285 112 GENERATORS ON 92 BUSES INTERVAL 15  HOUR 44 LOAD= 37392.8 SO TEX 5 @ 2500,
i - : 2 TRANSFORMER PROBLEM{(S) 7 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 1090 XFMR 124.% OF MAX LOAD/11/ MINERVA ]38 TO MINERVA 69 XFMR @ 184.X OF MAX LOAﬁI 1/

e
WTSN C 8 180 TO JEWETT 138 LINE @ 108.X OF MAX LOAD/11/ LEON -~ 138 TO LNGLVL M 138 LINE € 102.X OF MAX LOAD( 1/
LNGLVL M 138 TO STPHVIL 138 LINE € 108.X OF MAX LOAD/ 1/ NORWODPL 138 TO DEN DR E 138 LINE @ 183.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL W 138 LINE @ 1/
e

125.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRHVL E 138 LINE @ 111.X% OF . MAX LOAD/

RNDRK S 138 TO MCNEIL 8 138 LINE 104.% OF MAX LOAD/ 1/

!tit**t*ititﬁﬂttttttﬂit*t*tt'**ttt*t*kﬁ**ﬁ*tt**tiﬂ*t**ltiﬁitttﬂtt***ttlﬁtttﬁt***t*kittlt*Q*Il*.titittﬂttttlﬁt.ﬂtttttttt'..ti.l‘*ﬁ'

: : " WED, JAN 13 1988 £8:13 GENERATION= 49678.2 LOAD=" 3936#4.9 INTERCHANGE= .8 LOSSES= 1306.0
: : NO. 2206 123 GENERATORS ON 96 BUSES INTERVAL 15 HOUR 45 LOAD= 3839#.8 SO TEX &5 @ 2565
' ) o 1 TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

TDAD TR klﬂﬂ TO TRINIDAD 138 XFMR @ 1@1.% OF MAX LOAD/ 1/ - )
LEON 138 TO LNGLVL M 138 LINE @ 103.X OF MAX LOAD/ 1/ ;LNGLVL M 138 70 STPHVIL- 138 LINE @ 189.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 183.% OF MAX LOAD/ 1/ L )

ttlﬂttﬁlii.lt**tt*t!*ti*ﬁtttﬁk***t*t*t*ﬂ*ﬁ*t!**t**tﬁt*titQt**t*ﬁ*ﬂtt.i'**i*tttt*lI..*it**'tﬁtﬂttﬁ.tti**'."ﬁ*ttittlit**ﬁ*tii’tttt.‘
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..t..ﬁ.lit.tﬂ"..tt*-iﬁﬁt't...ttﬂ...t‘.'*..ﬁ..tﬁ'ﬁ‘...l.'ﬂ.**..ﬂﬁﬂﬂttt*t.t.itﬂ"ﬁﬁ'.ﬂ..Q.‘Q.*#**.ﬂitt.*tﬁ"'ﬂﬁtt"...‘t..ﬂ..tﬂ.t.tt.

: : WED, JAN 13 1988 ©8:21 GENERATION= 38877.8 LOAD= 37386.9 INTERCHANGE= 2.8 LOSSES=  1487.9 .
: : NO. 2287 187 GENERATORS ON 89 BUSES INTERVAL 15 HOUR 46 LOAD= 363556.7 SO TEX 5 @ 2508.
. ‘ 2 TRANSFORMER PROBLEM{S) 6 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 188 XFMR @ 187.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 63 XFMR @ 105.X OF MAX LOAD/ 1/

WTSN C 8 1808 TO JEWETT 138 LINE @ 113.X OF MAX LOAD/11/ LEON 128 TO LHGLVL M 138 LINE @ 186.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 111.X OF MAX LOAD/ 1/ E LEVEE 18 TO CROVL W 138 LINE € 191.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 187.X OF MAX LOAD/ 1/ RNDRK S 128 TO MCHEIL 8 138 LINE @ 194.X OF MAX LOAD/ 1/

‘*itttﬁtﬁlt*t**'ttti*tttiiit'ﬁtti.ﬁ...l.t'tiﬁtt*ﬁi*ﬁﬁ*"ﬁii'*t***Att*ﬁttn‘*i***i***lltttt'*"tititt.*ltt.t'*tﬁlt.ﬁti.*.t‘l.'i**titt..

H s WED, JAN 13 1988 ©8:25 GENERATION= 36717.6 LOAD= 35148.8 INTERCHANGE= g.9 LOSSES= 1561.8

3 : NO. 2208 152 GENERATORS ON 86 BUSES o - INTERVAL 15 HOUR 47 LOAD= 34947.% SO TEX 5 @ 25089.
) 2 TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

HEARNE 8 129 TO HEARNE 9 108 XFMR € 113.X OF MAX LOAD/11/ MINERVA 128 TO MINERVA 69 XFMR @ 188.X OF MAX LOAD/ 1/

WTSN C 8 100 TO JEWETT 138 LINE @ 124.X OF MAX LOAD/it/ LEON 138 TO LNGLVL M 138 LINE @ 111.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE € 117.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 120.X OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE € 1/

193.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 1@4.X OF MAX LOAD/

ﬁtitt*.tt*t*tti't*itttittt**.****tﬁtkt**ttt*tk*ﬂl***itt***ﬁttt#t**trtt**'kﬂif'ht**tﬁﬁ*tt.tlt.ttktlt.t**tt'!t*tﬂﬁ.tt.ﬁl.*ﬁtttt.ttt'.tt

H s WED, JAN 13 1988 08:28 GENERATION= 32643.4 LOAD= 31492.1 INTERCHANGE= #.8 LOSSES= 1148.3
: : NO. 2209 95 GENERATORS ON 79 BUSES INTERVAL 15 HOUR 48 LOAD= 39278.5 SO TEX 5 @ 25090.
1 TRANSFORMER PROBLEM(S) # LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE 9 100 XFMR @ 105.X OF MAX LOAD/1t/

.iti**ﬂ'tttititt*t*t*tttt**ltii*t**ti**t*.itﬁi**ttt*t**i*tt*t*****ti.i**‘lt‘t*ﬁl’l"."*i*-“tttttt.'*t"t..*ﬁ*iﬁIi..ﬂt-.tﬁttttt.ttt

$ s WED, JAN 13 1988 08:32 GENERATION= 31783.7 LOAD= 308657.5 INTERCHANGE= 8.8 LOSSES= 1843.4
s : NO. 2214 92 GENERATORS ON 76 BUSES ’ INTERVAL 15 HOUR 53 LOAD= 29418.1 SO TEX 5 @ 25u8.
1 TRANSFORMER PROBLEM(S) _ @ LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE 9 1908 XEMR @ 182.X OF MAX LOAD/11/

lttiﬁi'tt.!ikt-.ttti*t*tttit‘ittﬂ*ttttt‘**ﬁ*It*i'*ti***ﬁ*tﬁt*.t*ltt*tt'itt*tiittQ.til!.t.t*t.tﬁ'-'.ﬁﬁ"i.i'**ﬁit...ii***'ﬁﬁ.tﬁ'*‘.
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...t.“'ﬁt-ttﬁﬁﬁl-Q.Q.tt*t’.*i.*ﬂl'ﬁ.t".ﬂ‘n.ﬁ'...'.'.ﬁt.'ﬂ"‘...ﬂﬁ*.'.ﬁ'".‘....ﬁ.ﬁ'..ﬁ.t..‘ﬂ"t.....'t‘ﬁ'ﬁ'..'..‘...ltt....ﬁt.t.

3 : WED, JAN 13 1988  #8:39 GENERATION= 38555.8 LOAD= 37994.3 INTERCHANGE= A.9 LOSSES= 1457.7

s + NO. 2216 1906 GENERATORS ON 88 BUSES INTERVAL 15 HOUR 65 LOAD= 36054.1 SO TEX 5 @ 2594.
‘ 2 TRANSFORMER PROBLEM(S] 7 LINE PROBLEMIS)

HEARNE 8 109 TO HEARNE 9 108 XFMR @ 185.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 195.X OF MAX LOAD/ 1/

WTISN C 8 109 TO JEWETT 138 LINE @ 114.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 106.% OF MAXRLOAD) 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL W 138 LINE @ 181.X OF MaX LOAD/ 1/

E LEVEE 138 TO GRNVL E 138 LINE @ 1087.X OF MAX LOAD/ 1/ RNDRK "138 TO RNDRK WH 138 LINE @ 100.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 187.X OF MAX LOAD/ 1/ ‘ : : : - .

tt.ttttt.tittiitt*ttt*tt.*ttﬂt'tt‘t"t.ti.*tﬁk*t'tttﬁﬁﬂ**t.t******ﬁit****ﬁtﬁ***t**ttt.ttt*tttttt.tti*.i*tﬂtﬁ‘tii"..**ﬁﬁtt.i‘ﬂttt*

3 s WED, JAN 13 1988 #@8:42 G[NERATION~( 49822.3 LOAD= 39519.9 INTERCHANGE= #.8 LOSSES= 1298.2
s : NO. 2217 124 GENERATORS ON 97 BUSES INTERVAL 15 HOUR 56 LOAD= 38554.6 SO TEX S @ 2508.
: : . 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

TDAD TR 189 TO TRINIDAD 138 XFMR € 181.X OF MAXRLOAD/ 1/ MINERVA 138 TO MINERVA 69 XFMR @ 120.X OF MAX LOAD/ 1/

LEON 138 TO LNGLVL M 138 LINE @ 1#3.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 199.% OF MAX‘LOAD/ l/
‘E LEVEE 138 TO GRNVL  E 138 LINE @ 183.X OF MAX LOAD/ 1/ RNDRK ~ S 138 TO MCNEIL 8 138 LINE @ 191.%X OF MAX LOAD/ 1/

tttti**tt*ﬂttt*.t'.lttﬁtt*ttntii*tt*lt*t*'*t*l*tﬁﬁtt**t*t*ittt*ti*********lt*tﬁ*littitit*ltt‘*'ﬁttttﬁi'i.ﬁ..tﬁ.'ﬁ***.tt!‘.ﬁ.tttt*ﬂ

3 c ) WED, JAN 13 1988 .08B:46 GENERATION‘ 49148.7 LOAD= .38762.1 INTERCHANGE= #.8 LOSSES= 1383.7
3 :+ NO. 2218 114 GENERATOR° ON 93 BUSES . INTERVAL 15 - HOUR 57 LOAD= 37773.4 SO TEX 5 @ 259#0.
. . S 2 TRANSFORMER PROBLEM{S) 3 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 lﬂﬂ XFMR @ 190.X%X OF MAX LOAD[ll/ MiNERVA 138 TO MINERVA - 69 XFMR @ 129.X OF MAX LOAD/ 1/ <

LEON 138 TO LNGLVL ™ 138 LINE @ 1089.X%X OF MAX LOAD/ 1/ LNGLVL M 138 T0 STPHV‘& 138 LINE @ 114.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 186. X OF MAX LOAD/ 1/ ' :

'iiﬁ.*ﬁ.'.ﬁI.*.'iﬂﬂ'ﬁ*ﬁ*ﬂ'*tti**!t.*‘*****.**t*ﬁ*'*i‘*ﬁ***..*.**t*t*ﬁt.'l*ﬁ.*.ﬁﬁﬁ*"*...*'..‘ﬁ..".‘*'.....‘.ﬁ."*ﬁii.ﬁ"."ﬁﬁ"..ﬁ

s : ‘WED, "JAN 13 19388 9#8:50 GENERATION= 34467 3 LOAD=  33858.9 INTERCHANGE= #.8 LOSSES= 1495.0
s __: NO. 2228 99 GENERATORS ON 83 BUSES INTERVAL 15 HOUR 59 LOAD= 31893.9 SO TEX 5 @ 25980,
) . 2 TRANSFORMER PROBLEML(S) 3 LINE PROBLEM{S)

HEARNE 8 100 TO HEARNE 9 188 XFMR @ 110.% OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR € 182.X OF MAX LOAD/ l/

WISN C 8 1898 TO JEWETT 138 LINE-@ 116.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 196.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE € 112.X OF MAX LOAD/ 1/ : .

uittiﬁtlilit*lttﬁtiﬁtﬂ‘tﬁ*i*tttﬁ*ﬁ**ti******tt****ti***t*ttiﬁ*tﬁttt*titi-tt-.tﬁ'lt...ﬁﬁ*iﬁttitlt.t'.ﬁ*ﬁtﬁ.ttttﬁttttit'tt.ttt**itt'
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3 s WED, JAN 13 1988 ©£8:54 GENERATION= 32796.8 LOAD= 31695.9 INTERCHANGE= 8.9 LOSSES= 1498.9
K] + NO. 2227 95 GENERATORS ON 79 BUSES INTERVAL 15 HOUR 66 LOAD= 39488.7 SO TEX S €@ 2598.
: : 1 TRANSFORMER PROBLEM(S) & LINE PROBLEM(S)

HEARNE 8 199 TO HEARNE 9 128 XFMR @ 183.X OF MAX LOAD/11/

KRR RERAKRA N AN A AN N AR R A AR A A AN AN A A A AN AN TR AN R R AN AR RN AR R AR AR AR A RN RN NN RN AANARANRARARA RSN R AN R RARA AR R RN RA N AN NARRANNRRANRE R AN NN W ok ok

: : WED, JAN 13 1988 @8:58 GENERATION= 35389.1 LOAD= 33959.2 INTERCHANGE= g.9 LOSSES= 1346.8
: : NO. 2228 181 GENERATORS ON 85 BUSES INTERVAL 16§ HOUR 67 LOAD= 32821.9 SO TEX 5 @ 2540,
: 2 TRANSFORMER PROBLEM{S) 2 LINE PROBLEM(S)

HEARNE 8 100 TO HEARNE 9 108 XFMR @ 189.X OF MAX LOAD/11/ MINERVA 138 .TO MINERVA 69 XFMR @ 183.X OF MAX LOAD/ 1/
WISN C 8 180 TO JEWETT 138 LINE @ 116.X OF MAX LOAD/11/ E LEVEE 138 TO GRNVL E 138 LINE @ 183.X OF MAX LOAD/ 1/

'*littn-t-It‘ttttti*ttt.tt*itt*tiﬂ'i.t*tﬂ*.ttt**il.tl'ﬁﬁ*tttﬁ*tttt*titﬁﬂ*ﬁtit’tltt..iilt.tttﬁtttttt'*'t'i..ﬁ..‘.tt‘t'..titt'ﬁitttti

t : WED, JAN 13 1988 @9:02 GENERATION= 37136.3 LOAD= 35674.1 INTERCHANGE= #.% LOSSES= 1459.2
s : NO. 2229 193 GENERATORS ON - 86 BUSES INTERVAL 15 HOUR 68 LOAD= 34598.8 SO TEX 5 @ 2500.
2 TRANSFORMER PROBLEM(S) S LINE PROBLEMIS)

HEARNE 8 108 TO HEARNE 9 109 XFMR @ 118.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 187.% OF MAX LOAD/ 1/
WTSN C 8 100 TO JEWETT 138 LINE @ 119.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 192.X OF MAX LOAD/ 1/

E LEVEE 138 TO GRNVL E 138 LINE @ 105.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH .138 LINE @ 106.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL B 138 LINE € 100.X OF MAX LOAD/ 1/

ﬂt‘&tttii*tiﬁ*ttttﬁt*t.tﬂlﬂ***‘ﬁ*t*tﬂ*i**'#***ittﬂttﬁt**tﬁt**tﬁt*kttﬁ*lt'.*t*tﬁ‘i..‘.'ﬁtﬁﬂ!*i-!!"i*lttiﬁ.tti..ttt*.*'.tﬂit**t....

: : WED, JAN 13 1988 #9:05 GENERATION= 35654.2 LOAD= 34218.6 INTERCHANGE= #.% LOSSES= 1432.4

3 t NO. 2231 101 GENERATORS ON 85 BUSES ) INTERVAL 15 HOUR 70 LOAD= 33989.6 SO TEX 5 @ 2500.
’ ) 2 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 1088 TO HEARNE 9 180 XFMR @ 111.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 185.X OF MAX LOAD/ 1/

WTSN € 8 188 TO JEWETT 138 LINE @ 119.X OF MAX LOAD/11/ € LEVEE 138 TO GRNVL E 138 LINE @ 185.X OF MAX LOAD/ 1/

AARARN AR AR AR NN AR AR A AR R A RN AR AN AN AN R AR AR R R AR AR AR AN RN A AN AR NN RN A RN R AR NN AAR AR AR A AN AR A AN R AR AR NN AAR AR AN R A ANNAR AN RAARRR AN R AN AR RN RN
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t...tt..‘tt.'ﬁ.'..ttl..'ﬁtiﬂt....t.'.-.t....ﬁt.'..tﬂ.tt.t.‘tt...ﬁt.ﬂttQ'"Q.Q'Q.*...'..l".tt..t!.....'...iﬁ.'..'-.....‘..t..'....

s . s WED, JAN 13 19688 £9:09 GENHU\TION-3 33612.2 LOAD= 32395.7 INTERCHANGE= .85 LOSSES= 1393.3
s + NO. 2232 98 GENERATORS ON 82 BUSES INTERVAL 15 HOUR 71 LOAD= 31117.3 SO TEX 5 @ 2589.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 188 XFMR @ 189.X OF MAX LOAD/11/
WTSN C 8 1989 TO JEVWETT 138 LINE @ 198.X OF MAX LOAD/11/

t-tt'Rttti*tt*t*tt.tttltttt-i.tit.tﬁttlt*tﬂttlttit*t*ﬁi***nttt*ttttt*atiit*;iﬂtt'ﬁttﬁtttttttttttttt*tttittﬁtﬁttﬁtl'tti.it.it*tﬁ.*tﬂ

s s WED, JAN 13 1988 - #9:12 GENERATION= 3477#.9 LOAD= 33412.4 INTERCHANGE= #.8 LOSSES= 1365.7

s : NO. 2239 - 99 GENERATORS ON 83 BUSES INTERVAL - 15 HOUR 79 LOAD= 32258.3 SO TEX 5 @ 2504.
. B 2 TRANSFORMER PROBLEM(S) . 2 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 19 XFMR @ 199.X OF MAX LOAD/11/ = MINERVA - 138 TO MINERVA 69 XFMR @ 123.X OF MAX LOAD/ 1}/

WTSN C 8 188 TO JEWETT 138 LINE @ 115.X OF MAX LOAD/11/ E 'LEVEE 138 TO GRNVL E 138 LINE @ 181.X OF MAX LOAD/ 17/

-‘."ﬁ*‘ﬁ*ﬁ..ﬂ‘...*ﬂt'*tﬂ-.*"ﬂ.t'ﬁ"ﬂ‘.ﬁ"...'.*‘.'**.*ﬁﬁ’ﬁﬁ*"t*ﬁﬁﬁ"ﬁ*..*'.".*.....*‘*..-‘*t-...‘-ﬂ“...*"'**.*".'*."*ﬁﬁ'.'

3 ‘ : WED, JAN 13 1988 @9:17 GENERATION— 36890.3 LOAD= 35440.2 INTERCHANGE= g.8 LOSSES= 1447 .4

5 : NO. 22409 183 GENERATORS ON 86 BUSES © INTERVAL 15 HOUR 88 LOAD= 34348.6 SO TEX 5 @ 2540.
C 2 TRANSFORMER PROBLEM(S) S LINE PROBLEM(S)

HEARNE 8 100 TO HEARNE 9 188 XFMR @ 111.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1987.X OF ﬂAX LOAD/ 1/

WTISN- € 8 180 TO JEWETT 138 LINE @ 119.X OF MAX LOAD/11/ . LNGLVL M 138 TO STPHVIL‘ 138 LINE @ 188.X OF MAX LOAD/ 1/

E LEVEE 138 TO GRNVL £ 138 LINE @ 184.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 106.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 148, X OF MAX LOAD/ 1/ : .

ﬁtit-tﬁttlltaﬂtﬁtltittﬁ!t*ttﬂﬁtﬁ*ﬁﬁt*t*ﬁ*tlt*it*t*tt*t***t.t.wﬂ*itf*tittlittﬁ.ﬁttt.ﬁttlﬁ.ﬂﬂ***.ﬁl't"ii*"t't.***i*.t*'*ti.tt..ttﬁ

s : WED, JAN 13 1988 £9:23 GENERATION= 38061.9 LOAD= . 36585.8 INTERCHANGE = #.8 LOSSES= 1474.9
3 : NO. 2241 185 GENERATORS ON 87 BUSES INTERVAL 15 HOUR 81 LOAD= 35529.0 SO TEX 5 @ 25080.
o 2 TRANSFORMER PROBLEM(S) 8 LINE PROBLEM(S)

198.X OF MAX LOAD/117/ MINERVA 138 TO MINERVA 69 XFMR @ 1087.X OF MAX LOAD/ 1/

HEARNE 8 188 TO HEARNE 39 108 XFMR €

WISN C 8 180 TO JEWETT 138 LINE @ 118.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 183.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 109.X OF MAX LOAD/ 1/ NORWODPL 138 TO DEN DR E 138 LINE @ 181.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL W 138 LINE @ 103.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 189.X OF MAX LOAD/ 1/
RNDRK 138 TO RNDRK WH 138 LINE @ @ 187.X OF MAX LOAD/ Lt/

191.X OF MAX LOAD/ 1/ RNDRK -'S 138 TO MCNEIL 8 138 LINE

tttﬁtti.ititttt.ttttit*ltt*ititt*t"tl*tlﬁ*ittt#***t*t'*ﬂt*tt*t*t*tltﬁltt".t*t!i.t-ﬁ--‘l.t*t‘t.tﬁ't.tQ*I.ttt.tittt.'ii'.t.t.tﬁ.l-
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...'.'-".l-....ﬂ.".'ﬁ."."'...ﬂﬂ.."ﬁ';i’t‘.*.‘Q".ﬂ*....n.-It‘..Qﬁ'ﬁ.*‘*'ﬁ.'..".".'*.";"‘."ﬂﬂ..""'..‘.'....'ﬁ".i‘ﬂ.'.'

: , : WED, JAN 13 1988 . #9:27 GENERATION= 37173.4 LOAD= 35649.9 INTERCHANGE= #.% LOSSES= 1529.7

‘ __: NO. 2242 104 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 82 LOAD= 34555.8 SO TEX S @ 2589.
2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 198 XFMR @ 112.X OF MAX LOAD/11/ MINERVA . 138 TO MINERVA 69 XFMR @ 189.X OF MAX LOAD/ 1/

WTSN C 8 108 TO JEWETT 138 LINE @ 124.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 193.X 6F MAX LOAD/ 1/
E LEVEE 138 TO GRNVL W 138 LINE @ 192.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 198.X OF MAX LOAD/ 1/
CROCKETT 138 TO JEWETT 138 LINE @ 101.% OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 186.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 118.X OF MAX LOAD/ 1/

mnttutu:-nt-ttutau--:tna.natt*ttantt--titataatuttut-tutttattta*n-n{ittnut*t*tnttattaattntt.tttttaavxtttattt*au*atntn-nt-tt-ttntn.ttﬁ.

: s ' WED, JAN 13 1988 ©9:38 GENERATION= 35837.2 LOAD= 34382.7 INTERCHANGE= #.2 LOSSES= 1451.6

s : NO. 2243 181 GENERATORS ON 85 BUSES INTERVAL 15 HOUR 83 LOAD= 33258.6 SO TEX 5 @ 2580.
: k 2 TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE S 108 XFMR @ 112.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 196.X OF MAX LOAD/ 1/

WISN C 8 108 TO JEWETT 138 LINE @ 121.X OF MAX LOAD/11/ E LEVEE 138 TO GRNVL W 138 LINE @ 108.X OF MAX LOAD/ 1/
€ LEVEE 138 TO GRNVL E 138 LINE @ 196.X% OF MAX LOAD/ 1/ :

.t‘t.itﬂﬁti**ﬁ'ﬁtttilﬁtttﬁlti**ﬂt*tti*tt‘ﬁtttit****t.tw*ﬁtﬁt*tt*ti**.ﬁl.t*.li'it!t.ﬁ.-i....t*ﬁ.t*.*it'.lﬁﬂ**ttt&.ﬂ'.‘ﬂﬁ't".*tt*t*

s H WED, JAN 13 1988 ©£9:34 GENERATION= 32329.8 LOAD= 31124.3 INTERCHANGE= .8 LOSSES= 1291.8
3 + NO. 2244 93 GENERATORS ON 77 BUSES INTERVAL 15 HOUR B84 LOAD= 29899.2 SO TEX 5 @ 2590.
o 1 TRANSFORMER PROBLEM(S) & LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 188 XFMR € 187.X OF MAX LOAD/11/

.ilttt-t.i'itttttttﬁﬁi‘itiitiﬂiitiﬁtﬁt*'iﬁﬁiti*tlt**it**tﬂk.tﬂ.ﬁt**ttt*.**.ﬁﬁti'ﬁa.t‘*".l'.l'.*.*tit'.‘t-*i..ii'.‘ﬁﬁ.t.*l.ttttti.

s 8 WED, JAN 13 1988 @9:37 GENERATION= 34349.8 LOAD= 32998.9 INTERCHANGE= #.8 LOSSES= 1347.9

5 :+ NO. 2259 97 GENERATORS. ON 82 BUSES . : INTERVAL 16 HOUR & LOAD= 31832.1 SO TEX S €@ 2508.
. » ' 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE B 198 TO HEARNE 9 18¢ XFMR € 109.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 182.X OF MAX LOAD/ 1/

WTSN C 8 188 TO JEVETT 138 LINE @ 189.%X OF MAX LOAD/i1l/ LEON 138 TO LNGLVL M 138 LINE @ 186.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 111.X OF MAX LOAD/ 1/ LAMPSASS 138 TO GOLDTWTS 138 LINE @ 118.X OF MAX LOAD

lﬁtﬂttl.itttlt.t**tt.*tﬁt't*tﬁ.wt*ttt!iﬁ.ﬁi*.itIt**tt*tt*'t.t*li*a.t*tt*.tiﬂ.ittﬁ‘.*ﬁt..iﬁ'..'.iﬁﬁi..t*..'ﬁ.*lt't'ﬁtt‘t'-*.iti.ttﬁ

"t
. . . ) l..'
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...'QQ..".‘.*......ﬂﬁ‘..'...-...-'..........-..Q.*ﬁ...tﬂl'."..tﬂ‘ﬁt'..*‘t.ﬁ.."*...'.‘..t.’ﬁQ'."i.-'ﬁ..'tﬁ."‘....'.ﬁl..‘...'ﬁﬁ

: : - WED, JAN 13 1988 #9:49 GENERATION= 37373.6 LOAD= 36117.2 INTERCHANGE= #.8 LOSSES= . 1253.8

: - : NO. 2251 181 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 7 LOAD= 35846.7 SO TEX 5 @ 2500.
‘ : , 1 TRANSFORMER PROBLEM(S) & LINE PROBLEM(S)

HEARNE 8 189 TO HEARNE 9 190 XFMR @ 181.X OF MAX LOAD/11/ : ) : : :

LEON 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL . 138 LINE @ 119.% OF MAX LOAD/ 1/
RNDRK 138 TO RNDRK Wi 138 LINE @ 193.X OF MAX LOAD/ 1/ RNDRK- - S 138 TO MCNEIL 8 138 LINE € 104.: OF MAX LOAD/ 1/
LAMPSASS 138 TO GOLDTWTS 138 LINE @ 106.X OF MAX LOAD

ttttttttﬁt*t.-R‘llt*t.*ttltt.ttiﬁt.l“..t*tttﬁ*ﬁ*itttt**tt*.tﬂtt*ﬁtti&tiiﬁﬁ*"t*t.*iﬁt*ti-t.*lttﬁtuttttthﬁttlt..'.i.*.*'ﬁ'*ﬁiiﬁt**

s s WED, JAN 13 1988 #9:43 GENERATION= 38428.9 LOAD= 3784#8.2 INTERCHANGE= 8.8 LOSSES= 1385.9

s : NO. 2252 187 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 8 LOAD= 35999.5 SO TEX 5 @ 25089.
. ; : 2 TRANSFORMER PROBLEM(S) 18 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 1909 XFMR @ 183.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 193.X OF MAX LOAD/ 1/

WISN C 8 188 TO JEWETT 138 LINE @ 101.X OF MAX LOAD/11}/ LEON 138 TO LNGLVL M 138 LINE @ 116.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 122.X OF MAX LOAD/ 1/ RNDRK © 138 TO RNDRK WH 138 LINE @ 183.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 185.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 196.X OF MAX LOAD/ 6/

LAMPSASS8 138 TO GOLDTWYTS 138 LINE @ 11#.X OF MAX LOAD  UVALDE 4 138 TO ASPHALT4 138 LINE @ 187.X OF MAX LOAD/ 8/

ASPHALT4 138 TO BRACKVL4 138 LINE € 185.X Of MAX LOAD/ 8/ CNC..W T4 138 TO ASHERTN4 138 LINE @

198.X OF MAX LOAD/ 8/

..titt‘i'it*tti*ﬁ!*'tq.*ﬁ*ttﬁtttlﬁtt**tttt*t!ttt'**t*t*t**'tttit!tt*tﬂ*titllit.iitlt*li*..ﬁtﬁ.ﬂt'.ttt"*ﬁ..ﬁiiﬁt.ﬂ.ﬁ‘t.ﬂﬁtt..ﬂt*..

t s . WED, JAN 13 1988 ©9:46 GENERATION=  37060.4 LOAD= 35586.7 INTERCHANGE= B#.9 LOSSES= 1471.2
s : NO. 2254 199 GENERATORS ON 83 BUSES INTERVAL 16 HOUR 10 LOAD= 34499.9 SO TEX 5§ @ 2525.
: 2 TRANSFORMER PROBLEM(S) 9 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 108 XFMR @ 118.% OF MAX LOAD/117 MINERVA : 138 TO MINERVA 69 XFMR @ 197.X OF "AX LOAD/ 1/
WTSN C 8 189 TO JEWETT 138 LINE e 112.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 115.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 128.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 189.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE € 106.X OF MAX LOAD/ 17/ MASON4 138 TO GILLSPES 138 LINE @ 183.X OF MAX LOAD/ 6/
LAMPSAS8 138 TO GOLOTWTB 138 LINE e

e

114.% OF MAX LOAD UVALDE 4 138 TO ASPHALT4 138 LINE @ 193.X OF MAX LOAD/ 8/

ASPHALT4 138 TO BRACKVL4 138 LINE 181.% OF MAX LOAD/ 8/

AAARARNNRRNARNN AN A AR RARA R R R AR AR AAAA R AN AN AN R A AR A AN R AR R AN R R RN AN AR A RAA AR A AN RAAR RN AAN R AN ANARNRARAARRRERARNANARAANAAANNAARANRANRARARANA AW
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...ttt.ﬁﬁt'i't.ttﬁ.t't.t.'ltﬁ.!'i.’ﬁ'tit'.'*ﬁﬁiﬂ.*.i'**ﬁﬁ!*ttitﬁt..u‘h..'t.ﬁﬁti'....!.'ﬁﬂ..ﬁ-t*.".t*'.*.ﬂﬁ'*t........&'.Q.Q‘QQQ.!

s s WED, JAN 13 1988 @9:58 GENERATION= 34992.1 LOAD= 33447.8 INTERCHANGE= .8 LOSSES=> 1541.4
t : NO. 2255 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 1t LOAD= 32294.7 SO TEX 5 @ 2589.
. ) 2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

HEARNE 8 1920 TO HEARNE 9 188 XFMR

RNDRK S 138 TO MCNEIL 8 138 LINE
LAMPSAS8 138 TO GOLDTWT8 138 LINE

188.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPEB 138 LINE @ 184.X OF MAX LOAD/ 6/
116.X OF MAX LOAD

@ 114.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1987.X OF MAX LOAD/ 1/ .
WTISN C 8 188 TO JEWETT 138 LINE @ 128.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 115.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE g 120.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 186.X OF MAX LOAD/ 1/

e

ﬁ'tt‘tﬁtttt*t*ttttttﬁtt'tit*'i*tt.l.tt'.*ﬁtﬁ*tﬁ*.**li'il*.it.tt**ﬁ*ﬁ.'ﬁ.ttiﬁtk*tt.‘ttl.tﬁ.ﬁtt!tttt.it.ﬁ*i.ﬁtﬁ*tittl'*.ﬁiﬁ*'t.*!t.'

3 : WED, JAN 13 1988 99:53 GENERATION= 31384.6 LOAD= 38265.5 INTERCHANGE= .9 LOSSES= 1116.4
: : NO. 2256 91 GENERATORS ON 76 BUSES INTERVAL 16 HOUR 12 LOAD= 29#13.7 SO TEX 5 @ 2599.
1 TRANSFORMER PROBLEM(S) # LINE PROBLEM(S)

HEARNE 8 199 TO HEARNE 9 109 XFMR @ 1085.X OF MAX LOAD/11/

AR AR A AR AR NN A AN N AR AR R R AN AT A AR AN AN R A AR AN AN A AN RN AR AN AR AR R AR R AR AN AR NN AR AR AN AR AR R R AR AR A AR AR A A AR AR AR RR RN ARRRR AR AR AR NN RN R R RN NNk

: : WED, JAN 13 1988 09:56 GENERATION= 34650.3 LOAD= 33249.5 INTERCHANGE= #.8 LOSSES= 1397.8

s : : NO. 2262 97 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 18 LOAD= 32098.1 SO TEX 5 @ 2509,
2 TRANSFORMER PROBLEMIS) 4 LINE PROBLEM(S) .

HEARNE 8 109 TO HEARNE 9 1806 XFMR @ 118.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 183.%X OF MAX LOAD/ 1/

WISN C 8 188 TO JEVWETT 138 LINE @ 111.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLDTWTB 138 LINE @ 1989.X OF MAX LOAD

t’tt.t.itttltttﬁttt*ltttti*lﬁt**tl**ll***i'**t*****ﬁ**'***ﬂitiii*tttﬁtt*tt.**t'tti'.Ittttﬂﬁ.tt't*'t".‘i'ﬁiitﬁiilt'tﬁtﬁtttt"'.tt'

H H WED, JAN 13 1988 @9:59 GENERATION= 37127.4 LOAD= 35859.3 INTERCHANGE= B&.8 LOSSES= 1265.6
3 ) : NO. 2263 191 GENERATORS ON 84 BUSES . INTERVAL 16 HOUR 19 LOAD= 34788.9 SO TEX S @ 2589.
. 2 TRANSFORMER PROBLEM(S) S LINE PROBLEM(S)

HEARNE 8 180 TO HEARNE 9 100 XFMR @ 183.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 181.X OF MAX LOAD/ 1/
LEON 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 119.%X OF MAX LOAD/ 1}/

RNDRK 138 TO RNDRK WH 138 LINE @ 104.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 194.X OF MAX LOAD/ 1/
LAMPSASS 138 TO GOLDTWTSE 138 LINE @ 1985.X OF MAX LOAD ’

HARARAR AR AR AR AR A AR A AN AR AR R A AR A AR AR A AN AN AR A AR AR AR N R AR R AN RN R AR N AR A AR A RN R A A A A AR A AR AT AR AR RN AR A R AN R AN AN R AN R RN AT AARRRANRAN R RN AN RN RN NN W
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tt..'ﬂﬁ‘ﬁi'tﬁﬁ.t.t’Qﬂ'n.Qttt"'.t.t‘.t'-.'tﬁ.ﬁﬂﬂt'ﬁ*.'.tﬂ*‘..tﬁ..llﬁ.-t't..ﬂ’ti.'.*...ﬁ'tt-.tittt..t*.*tt.ttt*t."....t..**ﬁ.'*.iﬁ

: s © WED, JAN 13 1988 18:03 GENERATION= 38356.8 LOAD= 37856.2 INTERCHANGE= g.8 LOSSES= 1297.%

3 + NO. 2264 197 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 28 LOAD= 36915.8 SO TEX 5 € 25080.
: i . . # TRANSFORMER PROBLEM{(S) 8 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 116.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/

RNDRK 138 TO RNDRK WH 138 LINE @ 182.X OF MAX LOAD/ 1/ RNDRK ~ S 138 TO MCNEIL 8 138 LINE @ 1083.% OF MAX LOAD/ 1/

MASON4 138 TO GILLSPES 138 LINE @ .104.X OF MAX LOAD/ 6/ LAMPSASS8 138 TO GOLDTWTB 138 LINE @ 186.X OF MAX LOAD

UVALDE 4 138 TO ASPHALT4 138 LINE @ 185.X OF MAX LOAD/ 8/ ASPHALT4 138 TO BRACKVL4 138 LINE @ 143.%X OF MAX LOAD/ 8/

.ilﬁtﬂti't't'lt.tﬁtﬁtlitﬁt!tttitt".lii.*ﬁﬁtttit't*lﬂ*i**!i'i*il*ttti.*!*ttt.tﬁt.*ti.t.titit**ttttttt'ﬂiﬂﬁ*iﬁill.t‘..'ttltﬁﬂt‘*"t

H s WED, JAN 13 1988 1#:13 GENERATION= 37850.5 LOAD= 36427.7 INTERCHANGE= 2.8 LOSSES= 14208.1

s : NO. 2266 104 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 22 LOAD= 35366.8 SO TEX 5 @ 2500.
. . o 2 TRANSFORMER PROBLEM(S) 9 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 108 XFMR @ 187.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 185.X OF MAX LOAD/ 1/

WTSN C 8 188 TO JEWETT ~ 138 LINE @ 146.X OF MAX LOAD/11/ LEON "138 TO LNGLVL M 138 LINE @ 116.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 187.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 196.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 188.X OF MAX LOAD/ 6/

LAMPSASS8 138 TO GOLDTWTS 138 LINE @ 111.X OF MAX LOAD UVALDE 4 138 TO ASPHALT4 138 LINE @ 186.X OF MAX LOAD/ 8/

ASPHALT4 138 TO BRACKVL4 138 LINE @ 104.X OF MAX LOAD/ 8/ } :

L T T e T L L L L L L e L T L R P s I

3 3 WED, JAN 13 1988 . 192:24 GENERATION= 36£34.3 LOAD= 34652.9 INTERCHANGE= #.8 LOSSES= 1378.3

t t NO. 2267 99 GENERATORS ON 84 BUSES o INTERVAL 16 HOUR 23 LOAD= 33637.1 SO TEX 5 @ 2509.
‘ ) 2 TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S) '

HEARNE 8 189 TO HEARNE S 109 XFMR @ 1989.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA " 69 XFMR @ 1864.X OF MAX LOAD/ 1/

WTSN C 8 188 TO JEWETT 138 LINE @ 187.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE € 1084.X OF MAX LOAD/ 1/

MASON4 138 TO GILLSPE3 138 LINE @ 181.X OF MAX LOAD/ &/ LAMPSASS 138 TO GOLDTWTS 138 LINE @ 189.X OF MAX LOAD

t-tttt'ttta*t*tt-tatw*n*twﬁ*.****nu:t**ttttﬁﬁ*n*naa*t*ng*t*taanu*wi*tt**tﬁttt*ttntttttnnat-nttu*.t-*att;natt}nﬁtttt*t-tatt*ttu-nta

: : WED, JAN 13 1988 10:35 GENERATION= 31678.9 LOAD= - 38529.0 INTERCHANGE= 9.9 LOSSES= 1138.6

s : NO. 2268 94 GENERATORS ON 79 BUSES INTERVAL 16 HOUR 24 LOAD= 29285.4 SO TEX 5 @ 2500.
" 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 108 XFMR @ 105.X OF MAX LOAD/11/
LNGLVL M 138 TO STPHVIL 138 LINE @ 104.X%X OF MAX LOAD/ 1/
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't...l.'.t.t.t'.tlt.ﬁ.'...'Qt‘.l.ﬁt'.'.‘Q*'..ﬁ.ﬂ'....'.ﬁ'...*.*.*.ﬁt"Ql't.ti-Qt..'..".‘Q'.l't..t..'*I......t.‘h......ﬁ...*-ﬁ..t.*..

: : WED, JAN 13 1988 18:47 GENERATION= 35231.5 LOAD= 33813.8 INTERCHANGE= 8.8 LOSSES= 1415.8
X ..t NO. 2274 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 38 LOAD= 32671.3 SO TEX § @ 2589.
_— . - : 2 TRANSFORMER PROBLEMIS) 7 LINE PROBLEM(S)

188 TO HEARNE 9 108 XFMR @ 114.X%X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 185.X OF MAX LOAD/ 1/

HEARNE 8
WTISN C 8 109 TO JEWETT 138 LINE @ 114.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 114.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 120.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 189.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 103.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 183.X OF MAX LOAD/ 6/
LAMPSAS8 138 TO GOLDTWTS 138 LINE @ 115.X OF MAX LOAD ’

ttt'tiit*ttt*ti.tttttﬂttittt!tiiﬁ.'.ttlttttttﬁtitt*ﬁ*tltl*ttltt**tt*..'tltttttttt*tﬁtt*ltt.tltn**tt*ttttttuﬁt.lii.ttit.ﬁt..tﬁ't'ﬁi

: s WED, JAN 13 1988 10:58 GENERATION= 37450.7 LCAD= 35152 4 INTERCHANGE = 2.8 LOSSES= 1295.2

s : NO. 2275 183 GENERATORS ON 85 BUSES INTERVAL HOUR 31 LOAD= 350883.9 SO TEX 5 e 25g0.
2 TRANSFORNER PROBLEM(S) 6 LINE PROBLEM(S)

HEARNE 8 189 TO HEARNE 9 199 XFMR e 183.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 191.X OF MAX LOAD/ 1/

LEON 138 TO LNGLVL M 138 LINE @ 114.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/
RNDRK 138 TO RNDRK WH 138 LINE @ 184.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 194.X OF MAX LOAD/ 1/

MASON4 138 7O GILLSPES 138 LINE @ 1008.X OF MAX LOAD/ &/ LAMPSAS8 138 TO GOLDTWTS 138 LINE @ 188.X OF MAX LOAD

AR AR AT AN RN R AN RR RN RARAN AN RN AR RARA AR A A NN AR AR R AR AR R RAAR NN R ARA RN N R AR A A AR AN AN AR ARA RN AR AR EARRAAANRN R AR AR AR A AN RN ARARNAANNAANARANNAANNNAANRNNRAR

s 3 - WED, JAN 13 1988 11:87 GENERATION= 392¢1.3 LOAD= 37955.8 INTERCHANGE= .8 LOSSES= 1242.7

t : NO. 2276 118 GENERATORS ON 93 BUSES : INTERVAL 16 HOUR 32 LOAD= 36942.1 SO TEX 5 e 25080.
. [ TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 115.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 120.%X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 181.X OF MAX LOAD/ 1/  MASON4 138 TO GILLSPES 138 LINE @ 1#1.X OF MAX LOAD/ 6/

LAMPSASS 138 TO GOLDTWTS 138 LINE @ 101.X OF MAX LOAD UVALDBE 4 138 TO ASPHALT4 138 LINE @ 184.X OF MAX LOAD/ 8/

ASPHALT4 138 TO BRACKVL4 138 LINE € 192.X OF MAX LOAD/ 8/ :

AN ANA R AR RNARRA NN ARRN AR R R RN AR RN AN KA R RAAN KA AR N AR AR RAAR A AR AR AR R RARARA A RARARANA AR AR A AR A A AN AR ARAAA R A RN RN R R AARAAR AR NRRAAARNRAARNARANNRAA AR NN

. .
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: o ‘ WED, JAN 13 1988 11:18 GENERATION= 38520.8 LOAD= 37228.7 INTERCHANGE= 8.8 LOSSES= 1297.1

: : NO. 2278 149 GENERATORS ON 89 BUSES ~INTERVAL 16  HOUR 34 LOAD= 36184.5 SO TEX 5 @ 2599.
; f - 2 TRANSFORMER PROBLEM!(S .8 LINE PROBLEM(S)

HEARNE 8 189 TO HEARNE 9 108 XFMR @ 198.X OF MAX LOAD/11/ ~ MINERVA 138 TO MINERVA 69 XFMR @ 180.% OF MAX LOAD/ 1/

LEON 138 TO LNGLVL M 138 LINE @ 116.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 121.% OF MAX LOAD/ 1/

RNDRK 133 TO RNDRK WH 138 LINE @ 181.X OF MAX LOAD/ 1/  RNDRK . S 138 TO MCNEIL 8 138 LINE @ 123.X OF MAX LOAD/ 1/

MASON4 138 TO GILLSPES 138 LINE @ 185.X OF MAX LOAD/ 6/ LAMPSASS8 138 TO GOLDTWT8 138 LINE @ 106.% OF MAX LOAD

UVALDE 4 138 TO ASPHALT4 138 LINE @ 138 LINE @ 104.X OF MAX LOAD/ 8/

186.X OF MAX LOAD/ 8/ ASPHALT4 138 TO BRACKVL4

ttttitﬁtt***i*t*t**tt*ti‘ii*ltIi*tiﬁtt"l'*tﬂﬁtit*ﬁttt***'i*t*tt*ﬁtttﬁ*it*ﬁﬁ.**tt'tt*i*ﬁ*ﬁtttt.it***.i'lt'tt*-tll’ii.tlﬁ!'t.ﬁ.'tt*.

: s WED, JAN 13 1988 11:14 GENERATION= 36678.7 LOAD= - 35303.9 INTERCHANGE= #.0 LOSSES= 1363.9
t : NO. 2279 109 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 35 LOAD= 342p8.2 SO TEX 5 @ 2504.
: 2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE
LAMPSASS8 138 TO GOLDTWTG 138 LINE

HEARNE 8 192 TO HEARNE 9 182 XFMR @ 107.% OF MAX LOAD/11/ MINERVA. 138 TO MINERVA 69 XFMR @ 104.X OF MAX LOAD/ 1/
WTSN C 8 180 TO JEWETT 138 LINE € 187.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 114.X OF MAX LDAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RHDRK WH 138 LINE @ 188.X OF MAX LDAD/ 1/
e
e

185.% OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 184.X OF MAX LUAD/ 6/
113.% OF MAX LOAD - :

AR AR W I A IR R R A

3 : WED, JAN 13 1988 11:17 GENERATION=: 32729.2 LOAD= 31596.5 INTERCHANGE= O.4 LOSSES=  1129.8

: : NO. 22889 96 GENERATORS ON 81 BUSES . INTERVAL 16 HOUR 36 LOAD= 39386.8 SO TEX 5 @ 2500.
. . : . .1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 180 TO HEARNE 9 190 XFMR € 184.X OF MAX LOAD/11/
LNGLVL M 138 TO STPHVIL 138 LINE € 190.% OF MAX LOAD/ 17

*.*.ﬁﬁ'!.ﬁi*'*iﬁttﬂl*iﬁl**it*ttl*ttt*ﬁ*I*'***t**t*ﬁ*tti**ttt*tlﬁ*ﬂ.“ﬁ.'*ti"’*i.ﬁ.."-.‘....‘*Q'...'*."Iﬁ’.**t**tﬁ‘.ﬂﬁ*ﬁﬁﬂi*ﬁ*l'..

s B WED, JAN 13 1988 11:21 GENERATION= . 32427.5 LOAD=_ 31268.9 INTERCHANGE= O.0 LOSSES= 11586.7
: : NO. 2285 96 GENEkATOR° ON 81 BUSES : INTERVAL 16 HOUR 41 LOAD= 39£483.4 GG TEX 5§ @ 2594,
. I TRANSFORMER PROBLEM(S: 1 LIHE PROGBLEMIS)

HEARNE 8 188 TO HEARNE 9 100 XFMR @ 195.X OF MAX LOAD/11/
LNGLVL M 138 TO STPHVIL . 138 LINE @ 1#3.X OF MAX LOAD/ 1/

ttﬁﬂ.ﬁ.ﬁ'i*"ttﬁ"i'i*ﬂﬁi'***'*****l'*!**t'i***i*‘*tt*****ﬁ‘.tt"k**ﬂIﬁﬁ'ﬁ"‘*""*"*ﬁ‘*ﬁ**.****'."ﬁ'ﬁ.'ﬁ'*.'**ﬁﬁt'*i*‘ﬁ*"ﬁ'.'*‘ﬁi
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AR AR RARN A AR ASA R AR A AN RAA RSN AR R A AN A AR AN R AR R A A AR AN R AR R A R R AR AR A AR AR A B AR A AR A AR AR AN R AR AR A AN RN R AR AN SN ARAANNARR AN AARARAANAANANNARAR AN

t H WED, JAN 13 1988 11:29 GENERATION= 35680.6 LOAD= 34322.5 INTERCHANGE= F.8 LOSSES= 1355.1

s + NO. 2286 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 42 LOAD= 33196.5 SO TEX 5 @ 2509.
- 2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

HEARNE 8 109 TO HEARNE 9 198 XFMR @ 198.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1#3.X OF MAX LOAD/ 1/

WTSN C 8 1900 TO JEWETT 138 LINE @ 198.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE € 109.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 184.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 193.X%X OF MAX LOAD/ 6/

LAMPSASS 138 TO GOLDTWTS 138 LINE @ 112.X OF MAX LOAD

AR R AR AN AN AR AR AAN AR R AR R AAR A AR RN AA N TN AR RN R AR A RN AR R AR AN AR RN AR NN R AR R AR AR AR R A AN A AN A AN RN A RRARRARRANARARANRRNNRARANAANRNARRANN SRR NN

t s WED, JAN 13 1988  11:33 GENERATION= 38189.7 LOAD= 36782.8 INTERCHANGE= #.% LOSSES= 1323.9
s : NO. 2287 196 GENERATORS ON 87 BUSES INTERVAL 16 HOUR 43 LOAD= 35732.9 SO TEX 5§ @ 2599.
2 TRANSFORMER PROBLEM(S) 8 LINE PROBLEM{(S)

HEARNE 8 199 TO HEARNE 9 199 XFMR € 181.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1@1.X OF MAX LOAD/ 1/
LEON 138 TO LNGLVL M 138 LINE @ 115.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 121.% OF MAX LOAD/ 1/
RNDRK 138 TO RNDRK WH 138 LINE € 163.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 194.X OF MAX LOAD/ 1/
MASON4 138 TO GILLSPESB 138 LINE @ 196.%X OF MAX LOAD/ 6/ LAMPSASS8 138 7O GOLDTWTS8 138 LINE e 118.X OF MAX LOAD

UVALDE 4 138 TO ASPHALT4 138 LINE @ 104.X%X LINE @ 192.X OF MAX LOAD/ 8/

OF MAX LOAD/ 3/ ASPHALT4 138 TO BRACKVL4 138

*.*'t‘.k‘ﬁ'ﬁ*.ﬁﬂt'ﬁltﬁiﬁ'*ii*k*tlﬁﬂﬁ*tﬁ**‘i***ﬁ*.**t**ﬁ*iﬁ*ﬁtﬁ*.tﬁ*ﬁﬁ'**ﬂ'.t'ﬁi.."ﬁ.."ﬁ‘.tﬁ*..ﬁﬁﬁﬁ"-'...'ﬁ'.‘ﬁ*‘.ﬁﬁ*'ﬁ'..'*ﬁ'.ﬂ

s s WED, JAN 13 1988 11:37 GENERATION= 39549.1 LOAD= 38336 2 INTERCHANGE= #.8 LOSSES= 1231.5

: + NO. 2288 121 GENERATORS O 94 BUSES INTERVAL HOUR 44 LOAD= 373863.9 SO TEX 5 @ 25u#@.
2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 113.%X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL & 138 LINE @ 101.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 103.X OF MAX LOAD/ 6/

LAMPSASS 138 TO GOLDTWTS 138 LINE @ 1#41.% OF MAX LOAD UVALDE 4 138 TO ASPHALT4 138 LINE @ 185.%X OF MAX LOAD/ 8/

ASPHALT4 138 TO BRACKVL4 138 LINE @ 1¢3.% OF MAX LOAD/ 8/ .

AR AN NRARN RN AR RN ARNRARNRN AR AR R AR A AR A AR KA AN AR AR A A TR A AR A RAN R AR R RA RN AR R RN A AR AR RN AN KRR AR AN R ARN AR RARN RN R AANRNANRA TR AR RARRRAARNARAN A AR AN

\ .
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t.ttttattﬁttttt'titni.tit-*ltttlﬂﬁtttntttt*ﬁtttt.tttit'ﬂtt!tt*ttttttt*it.tﬁtit.ﬂ.it.t*tt.itnttttt.tttttt.tt.tl..tt..thttﬁ.ﬁttttnt

: 3 WED, JAN 13 1988 11:46 GENERATION= 37955.6 LOAD= 36586.5 INTERCHANGE= #.8 LOSSES= 1366.3

H t NO. 2299 185 GENERATORS ON 86 BUSES INTERVAL 16 HOUR 46 LOAD= 35538.7 SO TEX 5 @ 259080.
‘ - ) 2 TRANSFORMER PROBLEM(S) 9 LINE PROBLEM(S)

HEARNE 8 182 TO HEARNE 9 184 XFMR @ 185.X OF MAX LOAD/11/ MINERVA -~ 138 TO MINERVA 69 XFMR @ 103.X OF MAX LOAD/ 1/

WTSN C 8 188 TO JEWETT 138 LINE @ 1921.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 116.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 105.% OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 104.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 106.X OF MAX LOAD/ 6/

LAMPSASS 138 TO GOLDTWTS8 138 LINE @ 198.X OF MAX LOAD . UVALDE 4 138 TO ASPHALT4 138 LINE @ 1@7.%X OF MAX LOAD/ 8/

ASPHALT4 138 TO BRACKVL4 138 LINE @ 185.X OF MAX LOAD/ 8/ . :

nw-aua*tt*t**a*unn:ttttat*n*atrataﬁanxna*tt-ttntntatttttatt-ta*tt-*tn***ttt*t*tatttttnua*tn*;u*.nnu*:*:ta*u***t*tttaantt**-;u*ttttt

s H WED, JAN 13 1988 11:54 GENERATION= 36233.8 LOAD= 34813.4 INTLRCHANGE= 0.9 LOSSES= 1416.5

: : NO. 2291 99 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 47 LOAD= 33702.6 SC TEX 5 @ 25989.
’ 2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

198 TO HEARNE 9 188 XFMR 111,

HEARNE 8 e X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 195.X OF MAX LOAD/ 1/
WISN C 8 188 TO JEWETT 138 LINE @ 11#8.X OF MAX LOAD/11/ LEON 0138 TO LNGLVL M 138 LINE @ 114.X OF MAX LOAD/ 1/
CLNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 105.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 181.%X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 182.X OF MAX LOAD/ 6/
LAMPSASS 138 TO GOLDTWTS 138 LINE @ 149.X OF MAX LOAD

t.lititit't*.ti.*tt.tt..t*ﬁitt*titittt***.**tt**tkt*k*t**ﬁ*tttl.t*t*ttttt’i*t*li.*ﬁ'i*ﬁ*ﬁtﬂt**ﬁtﬂl.'ttiﬁlt.*ﬂ.ﬁtt.ﬂﬁﬁ*itﬁ't*tlt'.*ﬁ

s : WED, JAN 13 1988 12:02 GENERATION=" "36229.9 LOAD= 34856.4 INTERCHANGE= 8.8 LOSSES= 1361.5

3 : NO. 2298 100 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 54 LOAD= 33746.9 SO TEX 5 e 25089.
SR : 2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEMIS)

HEARNE 8 198 TO HEARNE 9 169 XFMR € 198.X% OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR € 104.X OF MAX LOAD/ 1/

WTSN € 8 1080 TO -JEWETT 138 LINE @ “108.% OF MAX 'LOAD/11/" LEON 138 TO LNGLVL M 138 LINE € 113.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE. @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 1089.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 106.X OF MAX LOAD/ 1/  MASON4 138 TO GILLSPES 138 LINE @ 183.X OF MAX LOAD/ 6/

LAMPSASS 138 TO GOLDTWT8 138 LINE € 114.% OF MAX LOAD

AR NAANR RN AN RRARRN R AR AR RN R R A AR R ARR KA R ARRA R R AN R AR AN RAARA AR AR A AR RN AN R AR AA N AR AN AN R A RN RN N AN R AR AR A AAR AR R A AN RAAN RN AN AN AN R ARNNRNA R RN W
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3 t WED, JAN 13 1988 12:18 GENERATION= 38628.5 LOAD= 37368.9 INTERCHANGE= &.8 LOSSES= 1249.5

s . : NO. 2299 118 GENERATORS ON 89 BUSES INTERVAL 16 HOUR 55 LOAD= 36337.2 SO TEX 5 @ 25090,
: ‘ (' TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 1156.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE € 120.% OF MAX LOAD/ 1/

RNDRK S 138 7O MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPE® 138 LINE @ 123.% OF MAX LOAD/ 6/

LAMPSAS8 138 TO GOLDTWTS 138 LINE @ 105.X OF MAX LOAD UVALDE 4 138 TO ASPHALT4 138 LINE @ 193.% OF MAX LOAD/ 8/
ASPHALT4 138 TO BRACKVLA 138 LINE @ 181.X OF MAX LOAD/ 8/ ,

E2 222 RS RS 2R 22232 22 2 RS2 Rl st Rl il d Rl sl i I Y Y2 2223233 2223233222323

s : WED, JAN 13 1988 12:17 GENERATION= 39781.2 LOAD= 38582.1 INTERCHANGE= f.% LOSSES= 1196.4

s NO. 2398 123 GENERATORS ON 96 BUSES . : INTERVAL 16 HOUR 56 LOAD= 37587.9 SO TEX 5 @ 2500.
¥ TRANSFORMER PROBLEM(S: 5 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE € 113.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/

MASON4 138 TO GILLSPES 138 LINE @ 121.X OF MAX LOAD/ 6/ UVALDE 4 138 TO ASPHALT4 128 LINE @ 193.%X OF MAX LOAD/s 8/

ASPHALT4 138 TO BRACKVL4 138 LINE € 181.% OF MAX LOAD/ 8/

t-nat***n:**t*-***tutna*aw*tt*::*t*ttat****tw*ﬁtna****t*t:wittt**-w*ttantt?ww*t*-aan*t*tmﬁu*tttaﬁur*-t*ﬁ.**ti*t*ttt-*nnattttnuntan

r s WED, JAN 13 1988 12:26 GENERATIOH= 370G4.3 LOAD= 35543.1 INTERCHANGE= .8 LOSSES= 1518.3

: : NO. 2382 1081 GENERATORS ON 84 BUSES INTERVAL 16 HOUR 58 LOAD= 34454.9 SO TEX 5 @ 2540.
) . 2 TRANSFORMER PROBLEM(S) 9 LINE PROBLEM(S)

OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1087.X OF MAX LOAD/ 1/

HEARNE 8 108 TO HEARNE 9 108 XFMR @ 111.X

WTSN C 8 1890 TO JEWETT 138 LINE @ 115.% OF MAX LOAD/11/ LEON <138 TO LNGLVL M 138 LINE @ 116.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 122.% OF MAX LOAD/ 1/ RNDRK © 138 TO RNDRK WH 138 LINE @ 116.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE € 187.X OF MAX LOAD/ 1/ MASON4 138 TO GILLSPES 138 LINE @ 1989.X OF MAX LOAD/ 6/
LAMPSASS8 138 TO GOLDTWTS8 138 LINE @€ 116.X OF MAX LOAD -UVALDE 4 138 TO ASPHALT4 138 LINE @ 185.X OF MAX LOAD/ 8/
ASPHALT4 138 TO BRACKVL4 138 LINE @ 103.X OF MAX LOAD/ 8/

ﬁiﬁtﬁﬁﬁt"ttﬁt*'-*Riﬂk*ﬁ'*ii*'*t*ﬁ*ﬁﬂt***.ﬂ*ti**.tiﬁt**i*ﬁ*.'it.t't**'*""".ﬁ'tti'.*".*'t."ﬁ.**'.'.t.‘ﬂ'i’.'.ﬁ""ﬁ*"*ﬁ'-*'*.'

s s WED, JAN 13 1988 12:31 GENERATION= 35357.4 LOAD= 33906.7 INTERCHANGE= .89 LOSSES= 1447.7

: : NO. 2383 97 GENERATORS ON 83 BUSES INTERVAL 16 HOUR 59 LOAD= 32767.B SO TEX 5 @ 2599,
. ‘2 TRANSFORMER PROBLEM(S) 5 LINE PROBLEMI(S) .

HEARNE 8 128 TO HEARNE 9 1908 XFMR @ 112.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 104.X OF MAX LOAD/ 1/

WTISN C 8 100 TO JEWETT 138 LINE € 113.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 113.X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 193.X OF MAX LOAD/ 1/

LAMPSASS8 138 TO GOLDTWTB 138 LINE @ 108.% OF MAX LOAD

AANAK AN RN A AR R AR AR AR R A AR RN R R AR KA AN AN N A AR AR KRR A A AR AR N R AN AN R AR RRAR AR NN AR A AN RAAN RN AN ARNARRARR RN AR RARNANRA RN NN ANAN N RN AR AR A AR NN ANRARRANR RN
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.ﬁttuﬁtttttt.ht.it.tittﬂ.lttt!ttttt'ttttt.tttt‘tt'tttttt'tttht.t*tttttatﬁt'ttt.ittttti.;tttt*tItti*tatt.ﬁ.ttl.t.tttit.ttttttt.ﬁ.t.

3 s ) WED, JAN 13 1988 12:35 GENERATION- 32181.8 LOAD= 30962.5 INTERCHANGE= g.9 LOSSES= 121§.5

: : NO. 2394 93 GENERATORS ON 79 BUSES INTERVAL 16 = HOUR 60 LOAD= 29732.2 SO TEX 5 @ 25g80.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 109 TO HEARNE 9 188 XFMR @ 108.X OF MAX LOAD/11/
LNGLVL M- 138 TO STPHVIL 138 LINE @ 182.X OF MAX LOAD/ 1/

T T T L I I I I T ™

3 : WED, JAN 13 1988 12:38 GENERATION= 32759.8 LOAD= 316#1. 4 INTERCHANGE = 7.8 LOSSES= 1154.6

t : NO. 2318 94 GENERATORS ON 80 BUSES INTERVAL HOUR 66 LOAD= 3#391.1 SO TEY 5 e 2599,
. : ) 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 180 TO HEARNE 9 109 XFMR @ 105.X OF MAX LOAD/11/
LNGLVL M 138 TO STPHVIL 138 LINE @ 1921.X OF MAX LOAD/ 1/

'ﬂﬁttt.*itttt*tt.*t*ik.tt*tﬁ*t!‘itt*tt't*.tttt*i.tttﬂt*ti*tl‘*tt*t**tt'httﬁttﬁtttt'l‘t‘tt*!*..iitttttt*tt..t**tt*i.ti'lﬂti*ﬁ'k*tt*t*itttﬂ

3 : WED, JAN 13 1988 12i41 GENERATION=  35706.4 LOAD=" 34371.1 INTERCHANGE= " #.8% LOSSES= 1331.8
3 —: NO. 2311 98 GENERATORS ON 83 BUSES - INTERVAL 16 HOUR 67 LOAD= 33246.6 SO TEX 5 @ 2509,
: 2 TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

180 TO HEARNE 9 180 XFMR @ 108.X OF MAX LOAD/11/ MINERVA - 138 TO MINERVA 69 XFMR @ 104.X OF MAX LOAD/ 1/

HEARNE 8
WTISN C 8 180 TO JEWETT 138 LINE @ 106.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 181.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 106.X OF MAX LOAD/ 1/ RNDRK 138 TO RNDRK WH 138 LINE @ 109.X OF MAX LOAD/ 1/
RNDRK S

138 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/ LAMPSAS8 138 TO GOLDTWTS 138 LINE @ 198.X OF MAX LOAD

AAN AR AR AR N A AR RN ARRARARR AR KRR AN AN RN AN A ARR AN AR R RAA R AR RN ARRRARN AN A RN AARN RN A NARA R AN AN N AARAARRARNAAARARRARARAEARRARANRANAARAAIANARARRAARARRA NN N

: : WED, JAN 13 1988 12:44 GENERATION= . 36209.4 LOAD= 35021.8 INTERCHANGE= 8.8 LOSSES= 1185.1
3 : NO. 2312 99 GENERATORS OR 83 BUSES INTERVAL 16 HOUR 68 LOAD=:33916.9 SO TEX § @ 2500.
1 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S) :

HEARNE 8 100 TO HEARNE 9 108 XFMR @ 102.% OF MAX LOAD/1t/
LEON 138 TO LNGLVL M 138 LINE @ 103.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 199.X OF MAX LOAD/ 1/

AR AARARARN R AR R AN R AR AN AR AR AN AR AN AR AR AR AR AR AN A RA NN R A AR AN ARA R RN A AR AR AN R A RN AR ARNAAANNRAARRARA RN SR ANRARAANRAARARRNAAARNRAARNAARAAANNRNRNRAANNND
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: : ‘ WED, JAN 13 1988 12:47 GENERATION= . 34249.8 LOAD= 33128.9 INTERCHANGE= .8 LOSSES= 1124.1

: : NO. 2313 95 GENERATORS ON . 81 BUSES INTERVAL 16 HOUR 69 LOAD= 31957.7 SO TEX S €-2508.
1 TRANSFORMER PROBLEM(S: 2 LINE PROBLEM(S

HEARNE 8 188 TO HEARNE 9 180 XFMR @ 128.X OF MAX LOAD/11/
LEON 138 TO LNGLVL M 138 LINE @ 105.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 111.X OF MAX LOAD/ 1/

L N I I I N L I I I L I I I O L I T T T I T T T ey

3 : ) WED, JAN 13 1988 12:58 GENERATION= 32863.3 LOAD= 31820.9 INTERCHANGE= 2.8 LOSSES= 1939.7

3 : NO. 2314 93 GENEKATORS ON 79 BUSES INTERVAL 16 HOUR 79 LOAD= 30617.2 SO TEX S € 2509.
# TRANSFORMER PROBLEMI(S: 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 101.X OF MAX LOAD/ 1/

AR AN ARA AR RN AN R AN RN A AN A AR NN AN KA A AR KRR AR AN AR AR AR AR R R A R AR R A AN R A AR AR A AR AN AN AN AN KRR AR AN RN RRN R R A RN AR R AN R AN RN AN R AR NENARNRERARARNR AR kNN

3 : . WED, JAN 13 1988 12:52 GENERATION= 33156G.1 LOAD= 32068.1 INTERCHANGE= #.8 LOSSES= 1086.3
s : NO. 2322 94 GENEKATORS OH 88 BUSES INTERVAL 16 HOUR 79 LOAD= 30872.2 SO TEX S @ 2544.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEMI(S)

HEARNE 8 180 TO HEARNE 9 108 XFMR © 101.X OF MAX LOAD/11/
LNGLVL M 138 TO STPHVIL 138 LINE € 101.X OF MAX LOAD/ 1/

ﬁiti*ﬁ*ﬁ'**I**l‘**t*iiﬁ.*l*ﬁ‘ﬁ!*i'tﬁ*.*lt'it*t!’**t*ﬁ**t*ki.'.‘i*ﬂi*ﬂﬁﬁ.ﬁﬁﬁ.I'.ﬁ**...***ﬁ‘*!..*'*..**t.*iﬁ..*ﬁ*ﬁﬁ&ﬁﬂ.ﬁ.*i'.i‘ﬂ***t*.I

i s . WED, JAN 13 1988 12:56 GENERATION= 34392.9 LOAD= 33110.5 INTERCHANGE= ‘.9 LOSSES= 1279.1
s s NO. 2323 95 GENEKATORS ON 81 BUSES . INTERVAL 16 HOUR 88 LOAD= 31947.3%1 SO TEX 5 @ 25410.
I TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 1909 TO HEARNE 9 100 XIMR € 187.X OF MAX LOAD/11/
LEON 138 TO LNGLVL M 138 LINE @ 102.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 198.X OF MAX LOAD/ 1/

AARRAN AR REER AR A AR RN ARNRR R AR AR A R A AN A AR R R AR A AR AR AN AR RN A A AR R AR R AR A AR RN RARAR AR R R R AR R AAR NN RN RN RARNRAANR R AAR AR AN AANRARA RN AN RANRNARN AR RN R RAARRN

: s WED, JAN 13 1988 12:59 GENERATION= 35594.6 LOAD= 34116.9 INTERCHANGE= .9 LOSSES= 1474.6
H : NO. 2324 96 GENERATORS ON 82 BUSES INTERVAL 16 HOUR 81 LOAD= 32984.5 SO TEX 5 € 25040.
. : ) 2 TRANSFORMER PROBLEM(S) 5 LINE PROBLEM(S)

OF MAX LOAD/ 17/ RNDRK 138 TO RNDRK WH 138 LINE @ 181.X OF MAX LOAD/ 1/
OF MAX LOAD :

HEARNE. 8 108 TO HEARNE 9 188 XFMR € 113.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 1086.X%X OF MAX LOAD/ 1/
WTSN C 8 190 TO JEWETT 138 LINE @ 112.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 183.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 108.%

%

LAMPSASS 138 TO GOLDTWTS8 138 LINE € 104.

AEERAARAAREKA KA R RA AR AR AR AR A A AR AR A AR AR A AR AN AR R A AR R A AR R AN A AR AR AR A A AN R A RN RAN AR AR RANR AR AR RN AR R RANANRRARARNNRN RN ANANNRNRARARNRAAANRNNNRNN N AR

) N .
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tl't.i-i.ﬁtlﬁ'ﬁ'.t.tttlﬁ.tt..ittt.t'ﬁl'.'.ﬁtﬁ't.‘tﬁ'ﬁt*ﬂ.ﬂ*.*.ﬁ.!'t.l'tﬁt..ﬁtt.t.'ﬁﬁtt.'*ﬂ.*ntt.i!il*tt.t..'iﬂ.'.ﬁ...'.t"Q.'ﬁﬁ.ﬁ'

[ H WED, JAN 13 1988 13:#2 GENERATION= 34522.9 LOAD= 33051.1 INTERCHANGE= B.% LOSSES= 1470 .9
: : NO. 2325 95 GENERATORS ON 81 BUSES iNTERVAL 16 HOUR 82 LuAD= 31885.6 SO TEX 5 @ 2590.
: 2 TRANSFORMER PROBLEM(S) .~ 4 LINE PROBLEM(S)

HEARNE 8 109 TO HEARNE 9 188 XFMR @ 113.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ Iﬂ4;% OF MAX LOAD/ 1/

WISN C 8 180 TO JEWETT 138 LINE @ 114.X OF MAX LOAD/11/ LEON : 138‘T0 LNGLVL M 138 LINE @ 1924.X OF MAX LOAD/ 1/
LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLDTWTS 138 LINE @ 183.X OF MAX LOAD

tltﬁtﬂttttitiﬂ*I**tttlt*t*ﬁttitﬁiit.iti!*ﬁ*iﬁ*ﬁt*tﬂ***ﬁ***i*t**tttt**ti**tt*t***IQt**'*tttt**tﬁ*.iit'*ittilt**ﬁﬁitﬁ’l.'.ii#ttﬂ*ti*

3 s WED, JAN 13 1988 13:05 GENERATION= 32515.1 LOAD= 31349.5 INTERCHANGE= 0.9 LOSSES= 1162.7
: : NO. 2326 93 GENERATORS ON 79 BUSES INTERVAL 16 HOUR 83 LOAD= 3P8131.1 SO TEX 5 @ 25080.
- . : 1 TRANSFORMER PROBLEM(S) ‘B LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 180 XFMR @ 185.X OF MAX LOAD/11/

ARR KRR AR RN R KRN AR R KRR R A TR AR AR AR A AR R AN AN A AN AR AR AR AR AR A AN AR R AR AR R AN AR AN R A AR A AR R AR RN RN RRA R A AR AR RN A AR AANEAN AR N AR AR RRNNERRANNRAAN RN N AR AR

3 : “ WED, JAN 13 1988 13:08 GENERATION= 31974.3 LOAD= 30993.5 INTERCHANGE= B.9 LOSSES= 1963.3
H ¢+ NO. 2332 99 GENEKATORS ON 84 BUSES INTERVAL 17 HOUR 6 LOAD= 29676.7 SO TEX 5 @ 2509.
’ : : & TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 188.% OF MAX LOAD/ 1/

i*t**ttlii**tiitt**t-ttttttti**tttkt*-t*t*i*t*t*titi**t*t*ﬁtt*i**titi***tt*!*t**lﬁ!iittlttt***t*t*ti*ttt?ﬂi'ﬁ*tttﬁiﬁ*t*"*t*tt*'ﬁi*

s $ WED, JAN 13 1988 13:16 GENERATION= 35807.2 LOAD= 34483.8 INTERCHANGE= #.8 LOSSES= 1318.7
3 : NO. 2333 181 GENERATORS ORN 86 BUSES INTERVAL 17 HOUR 6 LOAD= 33369.3 SO TEX & @ 2500.
. # TRANSFORMER PROBLEM(S) 4 LINE PROBLEMI(S)
LARGEST MISMATCH: 2.28 MW 21.22 MVAR 21.34 MVA-BUS 9187 [DECKER 1381
SYSTEM TOTAL AESOLUTE MISMATCH: 143.68 MVA o :
LEON 138 TO LNGLVL M 138 LINE € 104.% OF MAX LOAD/ 1/ LNGLVL ‘M 138 TO STPHVIL 138 LINE @ 129.X OF MAX LOAD/ 1/
138 LINE @ 114.X OF MAX LOAD/ 1/

E LEVEE 138 TO GRNVL € 138 LINE @ 105.%X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8

*lli*Q.i*t*tt*it*ii**ttt!!**ii*t*iit*ktt**t**kl***********ﬁtﬁ*ﬁ*tﬁtt*t*tli*it*ﬁ*iitﬁiRtttﬂit*t*ﬂ*t'*tit'.tiﬁttt!ﬂ**ttt*tt*tit'*tti
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AR A AR R R AR AR AN R AN R AR AN A AR RN R R AN A AN A AR AR R A AR A N AR R AR A A A AR R R A AR A AR RN AR AR AR A RN AN A AR TR A RN R AN AN R AN AR R AR R AAN AR AN AR NIV AN R EONNRANR AN RN NN

s t WED, JAN 13 1988 13:21 GENERATION= 38228.5 LOAD= 3705@.2 INTERCHANGE= .8 LOSSES*= 1174.9
: NO. 2334 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 7 LOAD= 36235.4 SO TEX 5 @ 2590.
. S I TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

TOAD TR 189 TO TRINIDAD 138 XFMR @ 1@7.X OF MAX LOAD/ 1/ .
NORWDDPL 138 TO DEN DR E 138 LINE @ 101.X OF MAX LOAD/ 1/ E LEVEE 128 TO GRNVL W 138 LIN
N

B0.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 186.X OF MAX LOAD/ 1/ RNDRK 'S 138 TO MCNEIL 8 138 LI 11.%

E el
E @ 111.X OF MAX LOAD/ 1/

B L I T I I I T I I T I T T T T I I T M T T I M T I T T T T T T T T

: K WED, JAN 13 1988 13:27 GENERATION=  41243.2 LOAD= 48203.4 INTERCHANGE= ' @.8 LOSSES=» 1836.3

s ¢+ NO. 2335 143 GENERATORS ON 147 BUSES INTERVAL 17 HOUR 8 LOAD= 39499.2 SO TEX 5 @ 2504.
: 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 188 TO TRINIDAD 138 XFMR © 183.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/

Y 23 23 223 2222 2 2322222223 23322222222 222 2 222 22222222 222 22 2Rt sl R i st T2 223222222 2 2 222232223 2203

3 : WED, JAN 13 1988 13:42 GENERATION= 42200.7 LOAD= 41368.2 INTERCHANGE= f.8 LOSSES= 908.8

3 : NO. 2336 149 GENERATORS ON 11% BUSES INTERVAL 17 HOUR 9 LOAD= 4087085.9 SO TEX 5 @ 2500.
_ 2 TRANSFORMER PROBLEM{(S) 1 LINE PROBLEM(S)

TDAD TR 190 TO TRINIDAD 138 XFfMR @ 120.X OF MAX LOAD/ 1/ SANDOW 345 TO SANDOW 138 XFMR @ 108.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 105.X OF MAX LOAD/ 1/

AR AR A AR AR RN AR AN A AR R AR RN AR A A AR AR AN R R AR AR A R R AR R R A AN RN R A KA R AR R AR R RN R R XK AR A A NN AN NN NI AR N R R AR AR AR R A RN NN R R AN AR R AN AR RN RANARANN RN RN

: - . 3 ~ WED, JAN 13 1988 13:47 GENERATIOH= 39327.9 LOAD= 38225.8 INTERCHANGE= #.% LOSSES= 1998.8

: : NO. 2337 124 GENEKATORS ON 99 BUSES INTERVAL 17 HOUR 10 LOAD= 374%1.4 SO TEX 5 @ ZSﬂB
. I TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

TDAD TR 188 TO TRINIDAD 138 XFMR @ 105.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 109.X OF MAX LOAD/ 1/

AR AA AR AR RN A AR KRN R AR AN AR RN AR R AN AN AN A RN AN R AN R AN R A AN TR AN RN AN R AR AN RN AR AN AN AR AR AAR AR AN KRR AR AR RARRNR AN ARAAANARNARARRARRNRANRRRAN AN RRRRN

\\
R .
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: 3 WED, JAN 13 1988 13:57 GENERATION= 370876.8 LOAD= 35763.5 INTERCHANGE= #.8 LOSSES= 1319.98

s . NO. 2338 195 GENERATORS ON 89 BUSES INTERVAL 17 HOUR 11 LOAD= 34901.6 SO TEX 5 @ 2590,
: ’ . & TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 105.X OF MAX LOAD/ 1/ NORWDDPL 138 TO DEN DR-E 138 LINE @ 182.% OF MAX LOAD/ 1/

E LEVEE 1238 TO GRNVL W 138 LINE @ 186.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL E 138 LINE @ 112.X OF MAX LOADZ 1t/

SANDOW 138 TO.ELGIN S5 138 LINE @ 192.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCHEIL 8 138 LINE @ 115.X OF MAX LOAD/ 1/

.'.ﬁi.tﬂ'*.*.iﬂ'ﬂ**i*tit.*it.ﬁ-*ﬂlﬁ...ﬁﬁﬁ.'*it**".'iiﬁ**'ﬂﬁﬁt**\z******k*‘ﬁ'.**ﬁﬁﬁ*i'.i'it..t‘ﬁ*‘.*l.tﬁ‘..ﬁ’*.ﬁﬁ.tﬁﬁ'*."*‘*"ﬂ‘*ﬂ'

s : ’ . WED, JAN 13 1988 14:87 GENERATION~ 33349.8 LOAD= 31928.6 INTERCHANGE= 4.8 LOSSES= 1418.6

H : NO. 2339 99 GENERATORS ON 84 BUSES INTERVAL 17 HOUR 12 LOAD= 30733.9 SO TEX S5 e 2500.
. R : & TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

WISN C 8 180 TO JEWETT 138 LINE € 197.X OF MAX LOAD/11/ E LEVEE 138 TO GRNVL E 138 LINE @ 195.% OF MAX LOAD/ 1/

RNORK . S 138 T0 MCNEIL 8 138 LINE @ 115.X OF MAX LOAD/ 1/

it*.l!‘t.iitR*'..itiﬁl'ﬁt**l.*'*I*‘**ﬁt'*'t*'ﬁﬁ*.****ﬁ.*ﬁ*ﬁ".'.**‘*l*iiﬁ'ﬁ‘.'t***"'*'ﬁ*..ﬁ.".'ﬁﬁ.t.ﬁ.**ﬁ*t.."ﬁﬁ-.‘ﬁ*'*.*..‘*.'

3 : WED, JAN 13 1988 14:15 GENERATION= 32991.9 LOAD= . 31677.1 INTERCHANGE= g.8 LOSSES= ' 1312.9
: : NO. 2344 98 GENERATORS ON 83 BUSES INTERVAL 17 HOUR 17 LOAD= 38478.6 SO TEX 5 @ 25080.
: ) b TRANSFORMER PROBLEM(S} 4 LINE PROBLEM(S)

WTSN C 8 188 TO JEVETT

138 LIN .X OF MAX LOAD/11/ € LEVEE 138 TO GRNVL  E 138 LINE @ 182.X OF MAX LOAD/ 1/
SANDOW 138 TO ELGIN S5 138 LIN

e 10
@ lﬂl X OF MAX LOAD/ 1/ RNDRK 'S 138 TO MCNEIL 8 138 LINE @ 114.X OF MAX LOAD/ 1/

t.tttt‘ﬁ‘ﬁ**'tt**ﬁﬁﬁ'iﬂ‘iﬂ*tﬁtﬂ***i*'ﬁ*‘**iﬁ**ﬁ‘I'ﬁ‘*i*ﬂ*'ﬁi*.*ﬁ“*ﬂt*.tltl’."*"*."ﬂ'."."‘ﬁ‘.ﬁtt“ilﬁ'.****i'."I‘*"'_‘ﬁ*ﬁﬁ‘..t...

s ;. ) WED, JAN 13 1988 14:28 GENERATION— 36066.6 LOAD=  34864.4 INTERCHANGE= 0.9 LOSSES= 1199.1

3 NO. 2345 101 GENERATORS OHN 86 BUSES INTERVAL 17  HOUR 18 LOAD= 33756.5 SO TEX 5 @ 259%.
. . @ TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE € 182.%X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL- 138 LINE @ 188.% OF MAX LOAD/ 1/

E LEVEE 138 TO GRNVL E 138

LINE @ 1900.%X OF MAX LOAD/ 17/ RNDRK .S 138 TO MCNEIL 8 138 LINE @ 149.X OF MAX LOAD/ 1/

RAARNAR AR AR R AR R AR AR R R AR RN AR AR R AR A A A AR AN A AN AR A A A AR A A AR R AN A AR AR R A AR A AR RN AR KRR RN N R R AR AN AT R RN N AR AR RN AR R A AN A A R AR NANR AR RN RN RN ARNR AN N

: : WED, JAN 13 1988 14:32 GENERATION= 39230.2 LOAD= 38164.7 INTERCHANGE= #.9 LOSSES= 1962.8
s : NO. 2346 123 GENERATORS ON 98 BUSES © INTERVAL . 17 HOUR 19 LOAD= 37385.9 SO TEX § @ 2500.
‘ 1 TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

TDAD TR 108 TO TRINIDAD 138 XFMR @ 194.% OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 1086.%X OF MAX LOAD/ 1/

i'.*******itﬁﬂiﬁi*ﬁt'*ﬁﬁ*t*ltﬁtiI*ﬂ!*ﬁi****t*t****ﬁﬁ***‘**ﬁﬁ*****ﬁ‘ili'ﬁ*ttﬁ'*ﬁ“'.t‘tﬁ.'ﬁ’tﬁﬁﬁﬁ.t*"’ﬁ.ﬁ'*ﬁtﬁﬁﬁ'ﬁﬁ*.*.ﬁﬁ*t"*"*ﬁﬁ
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-t-nnat-.-a-.antt:tau'a.nt-.aauaattn:utaa-intan--tntnatttwttanaattttta-aauua.-aau-tttita-.utaact-t-.-t--ttttta-a-taa-t-ta--.nan-..
t H WED, JAN 13 1988 14:38 GENERATION= 49978.0 LOAD= 39987.6 INTERCHANGE= g.0 LOSSES= 987.7

s : NO. 2347 142 GENERATORS ON 187 BUSES INTERVAL 17 HOUR 2@ LOAD= 39278.5 SO TEX 5 @ 2594,
{1 TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

TOAD TR 188 TO TRINIDAD 138 XFMR @ 1083.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 106.X OF MAX LOAD/ 1/

AARR R AR AN R AR R R AR AN RARR R AR NN A RN N AAR RSN AAR AR AR R AN A AN A AR AR A AN AR AR AR R A A AR R AR AR AAN AR R AN AN R A N AR ARR A REA N AR R AR A ANRAR AR AN RRARARRAARNRARNRANANN

s s WED, JAN 13 1988 14:46 GENERATION= 41362.6 LOAD= 42436.8 INTCRCHANGE= f.8 LOSSES= 923.08
s : NO. 2348 144 GENERATORS ON 188 BUSES - INTERVAL 17 HOUR 21 LOAD= 39734.6 SO TEX S @ 25644.
. g TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE € 105.X OF MAX LOAD/ 1/

ARAR R AR AR RN E R R AR AN AN AR R R R R AR AN ANN A AR AR R ARARE R AN AR AR RN AR ANNR R AR R AANRAAAR AR R AN AARARRARAARN KRN R RARNAKARRRRAARRN R RARAANRARARNRRANNAN NN SR NN

: 3 WED, JAN 13 1988 14:56 GENERATION= 38729.8 LOAD= 37572.8 INTCRCHANGE= - B.8 LOSSES= 1145.6
H : NO. 2349 118 GENERATORS ON 96 BUSES INTERVAL 17 HOUR 22 LOAD= 36778.7 SO TEX 5 @ 2590.
o TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL B8 138 LINE € 109.X OF MAX LOAD/ 1/

ERAR AN R ARARAR RN RARRARAN AR RRAA NN A RN R A AR AR N AN A RN A R A AR N A A RN R R A RN R AN A AR AR AR A AN R AR AN AN AR A AN AARANNARARANARRARARARNAARARARARRARNNR AR RN RN AN N AW

H H ) WED, JAN 13 1988 15:05 GENERATION= 3€491.4 LOAD= 35898.5 INTERCHANGE= #.9 LOSSES= 1389.6
: : NO. 2358 181 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 23 LOAD= 34213.1 SO TEX 5 e 2580.
B # TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 1087.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/

E LEVEE 138 TO GRNVL W 138 LINE @ 1@3.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL £ 138 LINE @ 31989.X OF MAX LOAD/ 1/

SANDOW 138 TO ELGIN SS 138 LINE @ 104.X OF MAX LOAD/ 1/ "RNDRK S 138 TO MCNEIL 8 138 LINE € 117.X OF MAX LOAD/ 1/
.-.ﬁﬁﬁ.iﬁﬁtt*ttﬁﬁ**tt.tﬁ‘**ttt****ttl*ti*ﬂ*t*ﬂt*i**it*'tt*"*tt**ti.ﬂﬂﬁ'tiﬁi‘.“iﬁ...*tt*...ﬁ*..'i‘*"'!l..tﬁ*i..ﬁ*ﬁ*t..ttt'*'."*
s 2 WED, JAN 13 1988 15:12 GENERATION= 37983.2 LOAD= 36835.8 INTERCHANGE= .0 LOSSES= 1144.3

s : NO. 2358 118 GENERATORS ON 92 BUSES INTERVAL 17 HOUR 31 LOAD= 36£18.4 SO TEX 5 @ 25080.

@ TRANSFORMER PROBLEM(S] 2 LINE PROBLEM(S)
E LEVEE 138 TO GRNVL E 138 LINE € 194.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 111.X OF MAX LOAD/ 1/

-.ti..ﬁt'.t.tt!.*-tttt*t'ttittti*ﬁtttIt**ﬂ*'i*l***ttittt.ﬁ*it..*i'tﬁ.tﬁﬂtlﬁ'lﬁﬁ'tltt't.tl...t.i..t.'.i.."....i.ittﬁntitﬂt..’t.t.i
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..t".ﬁ.ttﬂt'.t.tt.t'g.t..'ti.tﬁti'l..tﬁ..'.t.ttﬁﬁﬁtt'tt.ﬁt'ﬁﬁﬂ.t'lﬁ'*tit'.‘*ﬁ.t.’ltl..t.tt.*.ﬂtﬂ..*.'ﬁ'.ilﬁt.t.t..'ttt..tt..ﬁﬁ..t

WED, JAN 13 1988 15:18 GENERATION= 40096.3 LOAD= 39138.1 INTERCHANGE= #.8 LOSSES= 963.1

.1 TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

TDAD TR 188 TO TRINIDAD 138 XFMR @ 182.X OF MAX LOAD/ 1/
RNDRK. S 138 TO MCNEIL 6 138 LINE @ 196.X OF MAX LOAD/ 1/

[ 22 R22 2222 SRR 2 X2 R 02 22 2 2R3 R 22 2 2 2 2222 R s 22 2 i o i i 2 i s 2 sttt sttt st X P Y Y2223 2232222223122 23222 2L Y

3 s WED, JAN 13 1988 16:24 GENERATION= 41431.0 LOAD=" 40513.6 INTERCHANGE= P.8 LOSSES=  914.2
s : NO. 2369 144 GENERATORS ON 198 BUSES INTERVAL 17 HOUR 33 LOAD= 39818.8 SO TEX 5 @ 5.9,
’ : 1 TRANSFORMER PROBLEM(S) -1 LINE PROBLEM(S)

TDAD TR 188 TO TRINIDAD 138 XFMR @ 181.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 185.X OF MAX LOAD/ 1/

AN ARARN AR R A AAA AR AR R AR R ANA AR AR AN AT AR AR AN AN RN NN AR AN ARAR R AR AR RN RN RARAAN R AR R AARARRAARRNNAARRRARARRARANNANANNNNNRARERNRNANRRE AN RN N N

3 i WED, JAN 13 1988 15:33 GENERATION= 38199.2 LOAD= 37819.4 INTERCHANGE= #.8 LOSSES= 1176.5
H ..i- NO, 2361 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 34 LOAD= 36203.8 SO TEX 5 @ 2590.
) . . ) 1 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

TDAD TR 199 TO TRINIDAD 138 XFMR € 108.X OF MAX LOAD/ 1/ . :
NORWDDPL 138 TO DEN DR E 138 LINE @ 101.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL W 138 LI
138 L1

, X OF MAX LOAD/ 1/
E LEVEE . 138 TO GRNVL E 138 LINE @ 186.X OF MAX LOAD/ 1/  RNDRK S 138 TO MCNEIL 8 X

OF MAX LOAD/ 1/

Qtlttilti*ttkittt'itittttt*ttkﬂt*tt****i*ﬁt*ttt*t*t****t*.‘***tt*tﬁttt'*ttt*ltltt*ﬁ*'i*t*!li*it*lﬁ.*‘i'iiiﬁﬁtti'tt*ﬂittt.t*tﬂi*ttti'

s ’ WED, JAN 13 1988 15:39 GENERATION= '3231#.8 LOAD=  31873.3 INTERCHANGE= F.8 LOSSES= 1234.7
: NO. 2363 99 GENERATORS ON 84 BUSES : - INTERVAL 17 HOUR 36 LOAD= 29846.6 SO TEX 5 e 2549,
. # TRANSFORMER PROBLEM(S 1 LINE PROBLEMI(S)

.
H

H

RNDRK S 138 .TO MCNEIL 8 138 LINE @ 105.X OF MAX LOAD/ 1/

ﬁ‘iﬁﬁﬁ'*v‘ﬂﬁtt**t***tﬁ‘******ti***ttt*tﬁﬁ*'ﬁ****t*******ﬁ*ﬁ**ﬁ’t*t*t't't**ﬁ-’i*ﬁ"**i.*tﬁ.ﬁ"‘.*.'ﬁ‘.ﬁi*.*‘*.****ﬁﬂli****'ﬁ***t**t.

H s WED, JAN 13 1988 16:46 GENERATION= -38643.9 LOAD= 37564.1 INTERCHANGE= .8 LOSSES= 1476.8
3 : NO. 2374 117 GENERATORS ON 96 BUSES INTERVAL 17 HOUR 43 LOAD= 36763.6 SO TEX 5 @ 2599.
) o 1 TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

TDAD TR 180 TO TRINIDAD 138 XFMR @ 104.X OF MAX LOAD/ 1/ .
RNDRK S 138 TO MCNEIL 8 138 LINE @ 198.X%X OF MAX LOAD/ 1/ e

tttyttttiﬁﬁittttitttil**n*ttlttt*I*******R**tt*tﬁ*l*tItt*ﬁ**t*tﬁiﬁt!t*.ttt.-*tﬂtt'.tii*tﬁtil.titttt..*.ﬁﬁ.ﬁttﬁﬁtﬂ***itt*ﬁﬁt**ﬁi.lt

t : NO. 2359 133 GENERATORS ON 192 BUSES INTERVAL 17 HOUR 32 LOAD= 38386.4 SO TEX 5 € 2509.
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.‘..ﬁ*'..‘ﬁﬁttﬂﬂj'..ﬂ..'ﬁ....tt'.""".'t.*t***"ﬂi‘.‘-ﬁ"i’*t*ﬁ?!gQﬁﬂQﬁ!Gﬁﬂﬁﬁ.tﬁﬁﬂ.“.it.ﬂ'n‘ﬁ‘tggg'-..'*'.,“gQa‘ﬁ**‘*'*.-*-**'.“'

: : WED, JAN 13 1988 15:50 GENERATION= 48454.5 LOAD= 39512.3 INTERCHANGE= g.8 LOSSES= 938.9

: : NO. 2371 137 GENERATORS ON 104 BUSES INTERVAL 17 HOUR 44 LOAD= 38779.5 SO TEX S @ 25089.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 108 TO TRINIDAD 138 XFMR @ 181.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 185.X OF MAX LOAD/ 1/

Qt-tiﬁittt*l**ttt‘**ttiti'*itﬂtt*t.i.tt*-tt**lﬁ*i'*tii*t**t'tir!t*t*tt*ll*tt**ttt't.*tl'ﬁtiiittttt.t‘I’ﬂ*t'tttﬁt-..t-!*ﬁti*t*tti.ﬂtn

3 s WED, JAN 13 1988 15:54 GENERATION= 41842.3 LOAD= 48942.1 INTERCHANGE= 8.9 LOSSES= 898.9
s : NO. 2372 145 GENERATORS ON 128 BUSES INTERVAL 17 HOUR 45 LOAD= 48254.7 SO TEX 5 @ 25089.
) 2 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 184.X OF MAX LOAD/ 1/

REARARRAR A AN A A ARR R AN R RN R R AR RN AN AN R RN ARNN AN AR AN AN AN AN A AR AN AR AR AR R AN A A AR AR R ARNAR AN RAANNANRARANR AR ARNANAAN SN RN NRN AN RN ARANNNNRARRR NN RN R

s : WED, JAN 13 1988 15:57 GENERATION= 33899.6 LOAD= 32648.3 INTERCHANGE= 8.8 LOSSES= 1239.3
: : NO. 2375 181 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 48 LOAD= 31471.6 SO TEX 5 @ 2590.
2 TRANSFORMER PROBLEMI(S) 2 LINE PROBLEM(S)

€ LEVEE 138 TO GRNVL E 138 LINE € 183.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 113.X OF MAX LOAD/ 1/

t.t'ttttttti**ttt*tt*tt*ttttt*tﬁt**ttktt*ttt*ttI‘ﬁ**’t*ﬁttt't**tt**t!**tt*tt.i*itt.it.ﬁttﬁﬁt.tQt*ﬂtlttiﬁt*t.t‘t'#tttttﬁtt*tﬁti.t..t.

t : WED, JAN 13 1988 16:08 GENERATION= 33589.4 LOAD= 32189.3 INTERCHANGE= #.9 LOSSES= 1317.4

s + NO. 2388 - 99 GENERATORS ON 84 BUSES INTERVAL 17 HOUR 53 LOAD= 31@90.2 SO TEX 5 @ 25080.
# TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S) '

WISN C 8 1990 TO JEWETT . 138 LINE @€ 183.X OF MAX LOAD/11/ E LEVEE 138 TO GRNVL E 138 LINE @ 185.% OF MAX LOAD/ 1/

SANDOW 138 TO ELGIN SS 138 LINE € 191.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 115.X OF MAX LOAD/ 1t/

tttttt.ttttttt‘*ttt*tit*ittlt*lt*itti**t**i**tt*ﬁ'ﬁt**tﬁ*ttttutt**tﬁt*tltt*ilttttﬁtt"'ttﬁ.t'tit.ttttii.ttttQt't**ﬁ..t.i*.tittttﬁ.'

t . s WED, JAN 13 1988 16:04 GENERATION= 36758.2 LOAD= 35599.3 INTERCHANGE= - #.# LOSSES= 1147.2
3 : NO. 2381 104 GENERATORS ON 88 BUSES INTERVAL 17 HOUR 54 LOAD= 34516.3 SO TEX 5 @ 2500.
: O TRANSFORMER PROBLEM(S) 2 LINE PROBLEMI(S)

" E LEVEE 138 TO GRNVL € 138 LINE @ 183.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 199.X OF MAX LOAD/ 1/

AR AR AN A AR AR AR AR R AN AN AN R AR AN A AARAN RN A RN AR AR AR AR AAR AR AR AN N R AR A AR RN AR A RAAAANARRAARRARARN AR R R AR AR A A NN AR R AN AR RAANRARNAR AN AN RN ANNAN AN
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Q.t.tn-.t.ﬁt.nt.Q.tntﬁ.ttt.tn..tnltt..QQ.Q.Qttt'tti.tttttttt.'tttQttttt.tt.ﬁ.ﬁtttlttttttt.ﬁtatitQtttttn.iﬁt'.tt....tttttt.tt-tt'i.

s s WED, JAN 13 1988 16:88 GENERATION= 39276.3 LOAD= 38274.8 INTERCHANGE= g.9 LOSSES= 998.6
s : NO. 2382 124 GENERATORS ON 99 BUSES INTERVAL 17 HOUR 55 LOAD= 37497.2 SO TEX 5 € 2590.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 188 TO TRINiDAD 138 XFMR @ 193.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 187.X OF MAX LOAD/ 1/

.itttﬂﬂit*tﬁ*kﬂﬂ*tit-itt'tt*t!.t*t.tﬁt*ﬂtﬁtitt**it**t*ﬁ**.ttt*tttqt*’*ﬂt*.iiﬁttl*litti'ﬁ*'tttﬁ*t*.tiﬁ*k**kt*‘tﬁ.tt**‘t*'t.***l*-*t.

3 : WED, JAN 13 1988 16:13 GENERATION= 41154.3 LOAD= 4917@.2 INTERCHANGE= O.8 LOSSES= 98#.3
s _t NO. 2383 143 GENERATORS ON 187 BUSES INTERVAL 17 HOUR 56 LOAD= 39460.9 SO TEX 5 @ 250#9.
I TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 189 TO TRINIDAD 138 XFMR € 181.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 1085.X OF MAX LOAD/ 1/

!tltﬁt.!t*ttﬁiitttttwiitt.titt*t*ttﬁa*ﬂt*t*t.tt--tt‘*&.t*ttttitt*titItttt'ﬁ't*.ﬂtiﬁl.itt.ﬁ!titt"tttﬁt't..'.t'ﬁlt..‘.*t.tt.*h.ttt!

s : WED, JAN 13 1988 16:20 GENERATION= 48791.8 LOAD= 39729.4 INTERCHANGE= #.8 LOSSES= 1957.9°
3 . : NO. 2384 148 GENERATORS ON 196 BUSES INTERVAL 17 HOUR 57 LOAD= 39989.7 SO TEX 5 € 2599.
RS : I TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 109 TO TRINIDAD 138 XFMR @ 184.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 107.X OF MAX LOAD/ 1/

‘ﬁﬁItﬁ**'**ti*ﬁ'iﬁi*till*'i!ﬂﬁ*!ﬁt*'***“**ti'*t.**t**ii***ﬂ*ﬁ*t*.'t**ﬁ'*'ﬁ.ﬂ*ﬁ"ﬁ!"ﬁ.'ﬁﬁ'ﬁ‘*t.ﬁ‘i*ﬁ'.‘**ﬁﬁ*ﬂﬂ.‘*".'.ﬂ‘..'*t*i.ﬁ'

- s “WED, JAN 13 1988 16:23 GENERATION= 38651 7 LOAD= 37415.4 INTERCHANGE= .8 LOSSES= - 1232.7
s : NO. 2385 114 GENERATORS ON 94 BUSES . INTERVAL 17° HOUR 58 LOAD= 36616.8B SO TEX 5 @ 2599.
: 1 TRANSFORMER PROBLEM(S) . 2 LINE PROBLEM(S)

TDAD TR 109 TO TRINIDAD 138 XFMR @ 108.X OF MAX LOAD/ 1/ )
E LEVEE 138 TO GRNVL FE 138 LINE @ 102.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 111.X OF MAX LOAD/ 1/

-ttttt*ttttttitt*t*tt*iit*ﬁ**ttﬁt**t**tt*tt*iﬁ***lt*i***ttl**tti**ﬁti't*tttttﬁtttltﬁttliﬁﬁlttt‘ﬂt.i.tt'litﬁ.*t**i****t.tﬁ*tt*t't-f

 MED, JAN 13 1988 16:27 GENERATION= 35633 6 LOAD= 35236.8 INTERCHANGE= ~ P.0 LOSSES= 1394.1

; ; NO. 2386 182 GENERATORS ON 86 BUSES INTERVAL 17 HOUR 59 LOAD= 34358.2 SO TEX 5 @ 2504
# TRANSFORMER PROBLEM(S) 6 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/ NORWDDPL 138 TO DEN DR E 138 LINE @ 181.X OF MAX LOAD/ 1/

E LEVEE 138 TO GRNVL - W 138 LINE @ 105.X OF MAX LOAD/ 1/ E LEVEE 138 TO GRNVL - E 138 LINE @ 111.X OF MAX LOAD/ 1/

SANDOW 138 TO ELGIN SS 138 LINE

@ 194.%X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 117.X OF MAX LOAD/ 1/

AR AR AR A AR AR RN AN AR AR AR AR RN RAARA R AR A AR R AA R AR R AR AR A RARN AR AR R AR R R AR R A AAR NN ARRN AN R AA AR A RARRAARARNKRAARARANANRARRAARRA RN ARARRNANARARAARAR NN NS
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AR A AR AR R RN RN ANANARRAR AN AN AAN R RN AN R AN A AN AN AN N A AR AN AR A AR R AN R AR AN AN AR AR AR AR AR R AN AN AR AN NN AN RN A AR R AT ANARAAN RN AN AN AORANANR

s 3 WED, JAN 13 1988 16:30 GENERATION= 34181.3 LOAD= 32799.9 INTERCHANGE= g.8 LOSSES~ 1298.5

s : NO. 2393 188 GENERATORS ON 85 BUSES INTERVAL 17 HOUR 66 LOAD= 31629.1 SO TEX 5 @ 25¢8.
‘ 2 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S) :

E LEVEE 138 TO GRNVL E 138 LINE @ 124.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 114.X OF MAX LOAD/ 1/

ttttu-tttt*ttittt.tttt‘ttt*ﬁt*tt*tu;tttt**tttlt*-*t*t*tttittttttt*t*tﬁ*t*ttttgtﬁtttt*tttlt!ttt.ittittt'ttﬁtttt.!..tt.t..ttttttittt

s : WED, JAN 13 1988 16:35 GENERATION= 38010.8 LOAD= 36929.8 INTERCHANGE= #.8 LOSSES= 1877.3

3 : NO. 2395 111 GENERATORS ON 93 BUSES INTERVAL 17 HOUR 68 LOAD= 36187.6 SO TEX 5 @ 2500.
. . -1 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

TDAD TR 198 TO TRINIDAD 138 XFMR @ 105.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 183.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 189.X OF MAX LOAD/ 1/

AN R R A AN N N R AN R AR AR RR AR TR A RN AR AN R AN AN RN A A RN R AR R A AR N RN RN AR R AR AN A NN R R A AR RN R AT R AN A AN AR R R AR AN AR AR AN AR R AN RN AR R R AN R AN NN AR RN R

: s WED, JAN 13 1988 16:44 GENERATION= 39478.1 LOAD= 38471.5 INTERCHANGE= g.8 LOSSES= 1983 .6

: : NO. 2396 126 GENERATORS ON 99 BUSES INTERVAL 17 HOUR 69 LOAD= 37794.8 SO TEX 5 @ 2580.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 189 TO TRINIDAD 138 XFMR € 103.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/

AANARARR AR R AR R R RNAR N AN NN RARNANRIAN AR RN AR RN A AN AR AAA RN A RR A RN R AR ARARRAAR RN RN AR A ARNANAAAANRAL N RN AARRARARAANR AR AXAASARAARARRANAANNRARARAARARA AR AR

3 : WED, JAN 13 1988 16:53 GENERATION= 35915.5 LOAD= 34935.4 INTERCHANGE= 8.8 LOSSES= 977.6
: : NO. 2486 103 GENERATORS ON 87 BUSES INTERVAL 17 HOUR 89 LOAD= 338z8.4 SO TEX 5 @ 2500.
# TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 1@8.X OF MAX LOAD/ 1/

tttl.t*ttt-*ttt*t*tt*tt*ﬁtti‘ﬂtt*it*t*kii*titﬁ*ﬁtﬁﬂi*tﬁt**tt***t**ﬁ.ﬁtI'*t.'ﬁﬁﬂti.tttﬂt.'t.it..ttQ.l*.li*..ﬁtit*ﬁ'tﬂtttﬂ‘ttt‘tt*ttl

s 3 WED, JAN 13 1988 17:82 GENERATION= 38067.6 LOAD= 36826.8 INTERCHANGE= 9.0 LOSSES=  1236.9
: s NO. 2487 118 GENERATORS ON 92 BUSES INTERVAL 17 HOUR 81 LOAD= 3601P.8 SO TEX 5 @ 2589.
& TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

NORWDDPL 138 TO DEN DR E 138 LINE @ 195.X OF MAX LOAD/ 1/ E LEVEE 138 7O GRNVL W 138 LINE @ 106.X OF MAX LOAD/ 1/
E LEVEE 138 TO GRNVL E 138 LINE @ 112.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 114.X OF MAX LOAD/ 1/

.ttﬁ.*It'i"ﬁﬁ.*t*ti**ti**ttl*i**ttttt*tt'ﬁ*ti**tﬂ!*it*tiiﬁ*tttt****.tt*tiﬁ'iﬁiﬁiI*ﬁﬁ*ﬁﬁt*ﬁ...t*.fi*'t.i'ﬁ.ﬁﬁtﬁttt**i*tttt.*'t.t*t
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.t.t.titltt.ﬁ*'tﬁi‘ﬂt'ﬂ.It..t'_tﬁ*ﬂ".t...'t.i*ﬁ...ﬁ.t."ﬁ-.ﬁt..*ﬁtﬁ.t.ﬁtﬁﬂt.tt..'.t'iﬁ‘.-.ﬂt.*.ittt*t'tttt.ﬁ*.ﬁ..'...t.ﬂt't.ﬁ‘tﬁt.ﬁ

: : WED, JAN 13 1988 17:09 GENERATION= 34910.1 LOAD= 33693.1 INTERCHANGE= g.9 LOSSES= 1214.1

3 : NO. 2417 100 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 7 LOAD= 32548.1 SO TEX S @ 2500.
) ‘ B TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 13B LINE @ 184.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 118.%X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL € 138 LINE @ 189.X OF MAX LOAD/ 1/

R L Y I I I I N I I T T T T T

t : : N WED, JAN 13 1988 17:12 GENERATION= 49212.8 LOAD= 39282.2 INTERCHANGE= O.8 LOSSES= 927.6

s : NO. 2418 134 GENERATORS ON 191 BUSES INTERVAL 18 HOUR 8 LOAD= 38547.6 SO TEX 5 ¢ 25L40.
I TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 188 TO TRINIDAD 138 XFMR @ 101.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ '196.X OF MAX LOAD/ 1/

ttt*tt*tiﬂt!ia*l*t**ttitttti!**tttitit**t.ii.!***t!**ﬁﬁﬁtﬁll***ﬁi't*ﬂﬁ*t"ittl!it'*ﬁ--*tt..*!.‘ititﬁtﬁt.*ttil‘ﬁﬂ*tt‘*.*t**i***tt*n

H : WED, JAN 13 1988 17:15 GENERATION=  38244.7 LOAD= 37183.3 INTERCHANGE= #.8 LOSSES= 1858.3
: : NO. 2428 111 GENERATORS ON 91 BUSES INTERVAL i 18 HOUR 1@ LOAD= 36371.9 SO TEX 5 @ 25009.
i . : # TRANSFORMER PROBLEMIS) 2 LINE PROBLEM(S)

LNGLVL ™M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 1989.X OF MAX LOAD/ 1/

ARERAA KA TR RA R AR KRR AR A AR RN R RN R KRR KA R AR AR AR AR AR AR AN AN AR AN KRN AN RAR AR R AR AN AANRA SRR AR AR A AN AR AR R AR AN ANT RN AN AN ARRANNBRARRNNANN RN AN RN ARAARNNRA NN

s H ' WED, JAN 13 1988 17:19 GENERATION= 31889.7 LOAD= 39892.5 INTERCHANGE= &.9 LOSSES= 994.2
s : NO. 2421 97 GENEKATORS ON 81 BUSES INTERVAL 18 HOUR 11 LOAD= 29668.8 SO TEX 5 @ 2594.
. @ _TRANSFORMER PROBLEMI(S) 1 LINE PROBLEMI(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 184.%X OF MAX LOAD/ 1/

BARRAARR AN AN AR AANRRR AR AR N RERARARRA AR RN RN AN RA R A AR AR A AN AR AN AN RN RAAN RN R R A ARAR AR A AN AR AN A RA AR RRARA RN AN RN AN NA N AR AN RAAN AN AN N AR AR A Ak kW

: : . WED, JAN 13 1988, 17:21 GENERATION= 35648.3 LOAD= 34479.8 INTCRCHANGE= 8.8 LOSSES= 1165.5

H s NO. 2429 101 GENERATORS ON 85 BUSES INTERVAL 18 HOUR 19 LOAD= 33359.9 SO TEX 5 @ 2504.
: & TRANSFORMER PROBLEM(S: 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE € 185.%X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 119.X OF MAX. LOAD/ 1/

RNDRK - S 138 TO MCNEIL 8 138 LINE € 189.X OF MAX LOAD/ 1/

AAAA AR AANR A A AR AR AR A AR A A AR AA AR AR AR AAANRAAARE AN AN AAARANAAKRRANRER A AR RN RN AARARAARNA AR AR RAANARAARRNRRN RN R XA RN RN AR RN AN WAk Wl W7ok o sk ok o o ok e o



ATTACHMENT 3 ~ PAGE 62 OF 83

AR AR AN R AR R RN R A AR R AN N AR RN A ARN R RANAN A RN N AR ARNAN RN AR AR RN AN N AR AAR AR AR R R AN AR AN AN R AR AN NN NN A AR R AN R RN RANA RN AR R EARAR AN ARNARARNSRNANRN NN

: t WED, JAN 13 1988 17:25 GENERATION= 48592.1 LOAD= 39659.8 INTERCHANGE= 9.2 LOSSES= 929.
s : NO. 2439 138 GENERAT&RS ON 193 BUSES _ INTERVAL 18 HOUR 20 LOAD= 38938.4 SO TEX S @22535,

1. TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 188 TO TRINIDAD 138 XFMR @ 142.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/

N AR R RR AR N AR R AR AR AR A RANRR R AR R A AANN AR R AR RN R KA AR AR R KRR R N AR KRR AR AR R RN AN RR R AR AN AR R AN A RN R AN R AN RN N R AN RN RN AR RA RN AR R R RN

: : WED, JAN 13 1988 17:29 GENERATION= 2285.8 LOAD= 41424.9 INTERCHANGE= o.% LOSSES= 858.4

s ;. NO. 2431 158 GENERATORS ON 113 BUSES INTERVAL 18 HOUR 21 LOAD= 48764.1 SO TEX 5 € 2500.
- . 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

SANDOW 345 TO SANDOW 138 XFMR @ 182.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE € 194.% OF MAX LOAD/ 1/

AR A AN AR AN AN R ARARAARRAR AR AR KRR R AN R AR A AR AR AR KRR AR R AN AR AN AN AR A RA RN AR AN AR A AR AN RN A AR AN A NARN R AN A AR AR AA ARSI RN ARRAREARREARRRANNRARAARN

: : WED, JAN 13 1988 17:32 GENERATION= 38726.4 LOAD= 37719.0 INTERCHANGE= .8 LOSSES= 1004 .4
s : NO. 2432 119 GENERATORS ON 94 BUSES INTERVAL 18 HOUR 22 LOAD= 36926.8 SO TEX 5 @ 25100,
# TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE € 106.X OF MAX LOAD/ 1/

AR A AR A RN A AR A AN AR AR N AR NN AR AN RN RN R RN RAAARAAR AN AR AR R AR AR AR AR AR R R AR AR A AR AN AR AR AR IR TR R RN AR ARAA AR AN R A A AR ANA AR RN AN R AARAREREANAARAARRAARAR

% s WED, JAN 13 1988 17:35 GENERATION= 34258.5 LOAD= 33122.8 INTERCHANGE= g.8 LOSSES= 1133.9
s : NO. 2433 100 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 23 LOAD= 31959.5 SO TEX 5 @ 2500.
: # TRANSFORMER PROBLEM(S) I LINE PROBLEMI(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 102.X OF MAX LOAD/ 1/

AR AN AR AR R AR ANAN AN KRR RN RAR R AR AR A AR RN KA R KA A AN EA R KA AA R AR AN RN AR AR AN A AN N AR A RN R AR AR R AN ARN R AR AR R RAR AR AR RN AR AR AN AARRRAARARR NN N AW

s : . WED, JAN 13 1988 17:38 GENERATION= 33316.7 LOAD= 32232.8 INTERCHANGE= J.9 LOSSES= 1682.1
: : NO. 2440 190 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 34 LOAD= 31441.3 SO TEX S5 @ 25940.
2 TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE € 106.X OF MAX LOAD/ 1/

AR R AR R NI NN AR RN RN AR RRAN AR AR R KA NN AR AR A ANRRN R AN A AR AN AR AR AA RN R AN AN N R AN R AR R AAN AN AR AR N AN N A AR AR A AR AN R AR RN R AN AR R R RN ARA RN RNR AR ANANANANNARANNA RN
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-.ﬁ"ttti.tﬁﬁt.ﬁt.'.t'it.'..-"...tﬂ'.'.l.ttti."*..t*ii'iﬁtQ..t.'i*tilt.t.t.i.ﬁ..*.ﬁi"l'.tittﬂli‘.tiﬁ..l‘..'.-tt.ﬁl.lﬁﬁﬂitﬂﬁl.t‘

t 3 WED, JAN 13 1988 17:40 GENERATION= 35866.1 LOAD= 34688.4 INTCRCHANGE= .9 LOSSES= - - 1174.3

H : NO. 2441 188 GENERATORS ON 84 BUSES INTERVAL 18 HOUR 31 LOAD= 33578.5 SO TEX & @ 25090.
i ‘ ) . @ TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M4 138 LINE @ 185.X OF MAX LOAD/ 1/, LNGLVL M 138 TO STPHVIL 138 LINE @ 111.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 110.X OF MAX LOAD/ 1/

HAR AN AR AN AR AANN RN R RN R AN NARAEN R AN AN AR R AR AN RERAAARAAA RN A AR RN RN RRAN AR NARR N AN RN ARRANARNN RN AN RARRRNARNRARRRARANRARARAARSNBERARRANNRARRA NN

s : WED, JAN 13 1988 17:43 GENERATION= J401G7.4 LOAD= - 39268.4 INTERCHANGE= .8 LOSSES= 896.3
: NO. 2442 135 GENERATORS ON 1842 BUSES - . INTERVAL 18 HOUR 32 LOAD= 38537.7 SO TEX 5 € 2500.
) 2 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 189 TO TRINIDAD 138 XFMR @ 182.X OF MAX LOAD/ 1/ SANDOW 345 TO SANDOW 138 XFMR @ 10%8.X OF MAX LOAD/ 1/

..

RNDRK S 138 TO MCNEIL 8 138 LINE.@ 196.X OF MAX LOAD/ 1/

AREARRA AN AR AR AN A AN RN R AR AR R NN R A NN R AR AR AR A AR AR AR AR R AR AN R A RN A AR NN R AR AR A RN AAARAN AN A AN A NN ARNRARAEANARRRARRARRANRARNNARRANRRNEARARNRANARRNRR

E : WED, JAN 13 1988 17:47 GENERATION= 41934.1 LOAD= 41294.6 INTERCHANGE= . .9 LOSSES= 836.1
: : NO. 2443 151 GENERATORS ON 111 BUSES INTERVAL 18 HOUR 33 LOAD= 40426.4 SO TEX 5 e 2508.
) . 1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEMIS)

SANDOW 345 TO SANDOW 138 XFMR @ 182.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE € 184.%X OF MAX LOAD/ 1/

AARN KR AR KA ANRANNN RN R ANRERNAAARRANAARARAR A AR T NN AR N AE R AR AR KRN RRNANAN R R RAN AN R R AR AR AR AN AN AR AN RAN AN RN R A R RN RA R R AR RN ANR AR RN AR AN N AR N AR AR AR RN NN

s : WED, JAN 13 1988  17:50 GENERATION= 38849.8 LOAD= 37847.5 INTERCHANGE= - . ¥.8 LOSSES= 998.4
3 : NO. 2444 118 GENERATORS ON 93 BUSES . INTERVAL 18 HOUR 34 LOAD= 37d6#.9 SO .TEX 5 @ 2500.
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

TDAD TR 198 TO TRINIDAD 138 XFMR @ 101.% OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 3 138 LINE @ 106.%X OF MAX LOAD/ 1/

] .
.i*ﬁ*..ﬁﬁ**iﬁ*t'l**t**t****kt***ﬂﬁ**'**it'l***t*ﬁ*i“*_iﬂ**ﬂﬁtiﬁ*ﬁﬁﬁ***ﬁ****i'ﬁ***'*i.."‘i*‘ﬁ*".*‘t‘ﬁ.ﬂ"‘*ﬁ"iﬁﬂ*ﬁ.t.**ﬂﬁ*‘**.*t'

: : WED, JAN 13 1988 17:53 GENERATION= 34879.8 LOAD= 33695.6 INTERCHANGE= . #.8 LOSSES=  118#.3
s : : NO. 2445 109 GENERATORS ON 84 BUSES .‘ INTERVAL .18 HOUR 35 LOAD= 32552.0 SO TEX 5 @ 25040.
. O TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.% OF MAX LOAD/ 1/ RNDRK"S 138 TO MCNEIL 8 138 LINE @ 118.X OF MAX LOAD/ 1/

ﬁttn*tt*ﬂ**ﬁ*tt*lttttlt**'kit*t***tt**t*titl‘tﬂii*t*l*tttt*ttttltt*ﬁtttti'tt**t*itﬁ*t*.iﬁ*tll.i".ﬁtttttt...it*lﬁ*ltttttti*utttﬁ'tl.
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AN N KRB NANARAR AR A RN RN R AR AN AR A AN AR ARNA R AN AR A AN A N TR AR AR AR AN AN AN A AR AR AN AR RN RN N AR AR ARN AR AN AR AARA R I AN AN RN RN RRARN AN ANN SRR ARARANNRAARRDSAN N

: : WED, JAN 13 1988, 17:56 GENERATION= 33436.2 LOAD= 32358.6 INTERCHANGE= g.% LOSSES= 1124.8
T : NO. 2452 99 GENERATORS ON 83 BUSES INTERVAL 18, HOUR 42 LOAD= 31171.9 SO TEX 5 @ 250@.
. 2 TRANSFORMER PROBLEMI(S) 2 LINE PROBLEM(S)

ENGLVL M 13B.TO STPHVIL 138 LINE @ 194.X OF MAX LOAD/ 1/ RNDRK S 128 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/

..‘iﬁ*titi'..i*'t*ﬁﬂ*ﬂ.**R'*ﬁ't*tﬁﬁﬂ'..*ﬂi.‘ﬁ‘*li*il*ﬁ**iii*.**********I‘kR'*ii**.ﬁﬂ*!...""ﬁ*ﬁﬁ..ﬁﬁ**ﬁﬂﬁt'ﬁ.ﬁ'ﬂ."....*.*tﬁ**'t*l.

: s WED, JAN 13 1988 17:59 GENERATION= 356957.0 LOAD= 34769.1 INTERCHANGE= B#.2 LOSSES= 1184.4
: :+ NO. 2453 99 GENERATORS ON 83 BUSES INTERVAL 18 HOUR 43 LOAD= 33661.4 SO TEX S5 e 2500.
' @ TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 118.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 1i5.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 118.X OF MAX LOAD/ 1/

ARARR AN R AR AN AR RA R RN RN AR RN AR NN RN N AN R AN R RN R RN N AR AR R AN AN A AR R A AN R RN AR AN RN RN AR RA RN A AR AN R R NARN AR ARRAAR RN AR R AARRAR TR A AR AARRANAANN R RAN

: . WED, JAN 13 1988 18:94 GENERATION= 39155.1 LO0AD= 38166.9 INTERCHANGE= B#.# LOSSES~ 985.9
H : NO. 2454 121 GENERATORS ON 94 BUSES INTERVAL 18 HOUR 44 LOAD= 37387.4 SO TEX § @ 2500.
! TRANSFORMER PROBLEMIS) 3 LINE PROBLEM(S)

TDAD TR 100 TO TRINIDAD 138 XFMR € 182.X OF MAX LOAD/ 1/
LEON 138 TO LNGLVL M 138 LINE @ 191.X OF MAX LOAD/ 1/ LNGLVL M 128 TO STPHVIL 138 LINE @ 187.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 187.X OF MAX LOAD/ 1/

AR AR AR N AANRR R AR AN AR AR R AN ARNN KRR RN AR RA RN AR RN AREA KR A AR AR AR RN AN AN R AR A NN AN AR AR AN RN AR AR AR AN AN R A A AR AA R AR ANA R R R AR AR AR TN ARARE AN AR ANNRRANAAR

3 . s : WED, JAN 13 1988 18:09 GENERATION= "41313.6 LOAD= 48417.1 INTERCHANGE= 2.8 LOSSES= 893.7
H : NO. 2455 144 GENERATORS ON 186 BUSES INTERVAL i8 HOUR 45 LOAD= 39717.7 SO TEX 5 @ 25040.
# TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 125.X OF MAX LOAD/ 1/

.'ﬁ‘i'ﬁ.'*il*tﬂﬁt*lt!ﬂ'i**t**t*th***t**I**i***i*ﬁ**i*t***ﬁ***************t*'"‘.i‘**"klt'...*‘ﬂﬁ""i"."‘ﬂ*'ﬁ.t*ﬁ*i.*iﬂ'**‘*'ti**'

: 3 WED, JAN 13 1988 18:12 GENERATION= 35227.2 LOAD= 34014.9 INTERCHANGE= @.89 LOSSES= 1219.3

s s NO. 2457 97 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 47 LOAD= 32888.7 SO TEX 5 @ 25040.
& TRANSFORMER PROBLEMI(S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 198.%Z OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 114.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL & 138 LINE @ 114.% OF MAX LOAD/ 1/

AR RA KRR AR R AN AN A RRARNN AR AR AN R AN AN RAARNAAAN N R AR RARA A AN AR R R AR RNAR R RN RA RN AR R A AR R ARN A AN AR AN AN AARAAAR N AN RARNARAANNARANNRARAARARANANRRAN RN
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: : WED, JAN 13 1988 18:15 GENERATION=33318.8 LOAD= 32228.8 INTERCHANGE= g.9 LOSSES= 1988.1

H : NO. 2464 a6 GENERATORS ON 80 BUSES INTERVAL 18 HOUR 54 LOAD= 31037.2 SO TEX 5 € 2500.
] ‘ : # TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 181.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 107.X OF MAX LOAD/ 1/

RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.X OF MAX LOAD/ 1/

ttittlt*tnﬁ*ttﬁtt*tt**iﬂt*ttttttﬁﬁt.ii**tt****"ﬁt*****t***tt*t**t****:’:*-.\'**ttt**tt'ﬁ***twt*It*tttt*tﬁit‘ttiitt’tlt."tt*t'ttt****twttti

s : “ WED, JAN 13 1988 18:18 GENERATION= 3C!76.5 LOAD= 35058.6 INTERCHANGE= g.9 LOSSES= 1122.7

: : NO. 2465 97 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 55 LOAD= 33948.3 SO TEX 5 @ 2500.
7 TRANSFORMER PROBLEM{S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 199.X OF MAX LOAD/ 1/ LNGLVL M 138 TO.STPHVIL 138 LINE @ 114.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 197.X OF MAX LOAD/ 1/

iii*ﬁ*.I*ﬁ*tt**!tﬁtﬁ**ﬁ*‘ti"iﬁ*ﬂ*'*"*t***ﬁ*’ﬁ**‘.ﬁﬂt*ﬁ**i.ﬁ*‘kt************"****ﬁ'i*‘i*’i"*ii.ﬁttiiiﬂ“**ﬁ'***ﬂﬁﬁ!'**i“‘******t.

3 WED, JAN 13 1988 18:21 GENERATION= 391L1.2 LOAD= 38808.5 INTERCHANGE= #.09 LOSSES= 1139.3
NO. 2467 117 GENERATORS ON 91 BUSES . INTERVAL 18 HOUR 57 LOAD= 37231.3 SO TEX 5 @ 25.9.
: 1 TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

TOAD TR 180 TO TRINIDAD 138 XFMR @ 187.X OF MAX LOAD/ 1/
LEON 138 TO LNGLVL M 138 LINE @ 11@.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 116.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL © 138 LINE € 109.X OF MAX LOAD/ 1/ :

t.i*'*.ﬁﬁ****iﬁﬁﬂiiﬁ't**t*ﬁ*t**i**i***ﬁﬂ*'****l*'****ii**iﬁ**..*ﬁlﬁﬁ**'ﬁti'ﬁﬁ*“ﬂﬁ‘.ﬁ*‘*ﬁﬁ.‘.&ﬁ".ﬁ*.ﬁ*ﬁ."ﬁ‘ﬂ“..tﬁ.“*.-"'t‘ﬁ.ﬂ..‘

: s WED, JAN 13 1988 18:24 GENERATION=  34684.4 LOAD= 33466.7 INTERCHANGE = .8 LOSSES= 1214.6
s + NO. 2469 96 GENERATORS ON 80 BUSES INTERVAL 18 HOUR 59 LOAD= 32315.3 SO TEX 5 @ 2540.
’ ) B TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 105.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL - 138 LINE @ 111.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 118.X OF MAX LOAD/ 1/

i'i**'**ﬁ**it*tﬁ**'***?t*******t**k*t***i**'*t***ﬁ*t***t**ﬁ***i*_ﬂ‘**‘iﬁi***iﬂ*ﬁﬁ*ﬁ.ﬁﬁ-'tt‘ﬁ'..ilt.*.**"*‘.t*.***‘ﬁﬁ*'***"t*iﬁ***i'

s . : © WED, JAN 13 1988 18:27 GENERATION= 35042.8 LOAD=" 34067.6 INTERCHANGE= #.9 LOSSES= 972.8
t : NO. 2477 97 GENERATORS ON 81 BUSES INTERVAL i8 HOUR 67 LOAD= 32933.7 SO TEX 5 @ 25080.
O TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 1085.X OF MAX LOAD/ 1/

.*ktﬁﬁ.ﬁ***ﬁﬂ*t*tﬁt*ﬁ"*ﬁ***t**t*tﬂﬁﬁi*****i***tt*******‘*ii**ﬁ.'*'tﬁt*lﬁ**‘***‘*ﬁﬁ.*ﬁ"*ﬁ*ﬁ*‘*ﬂ'ﬁ"ﬁ.‘*‘*iﬂ*t't.“ﬁ'**‘ﬂ*ﬁ!t""‘i*
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: : WED, JAN 13 1988 18:29 GENERATION= 36104.7 LOAD= 35851.6 INTERCHANGE= 8.8 LOSSES= 1952.2
: : NO. 2478 98 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 68 LOAD= 33949.4 SO TEX 5 @ 2580,

O TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)
RNDRK S 138 TO MCNEIL 8 138 LINE @ 186.X OF MAX LOAD/ 1/

AR AR KA AR AN AR R A A RN AR AN R AN RN RN RN AN AN AN AR AR AR N RN RN AR R RN AR R R R AR RN AR N AR AR AR RN AN R A RN AR R RN RN R RAR AN AR RN AR A AR N AN RN A NN

3 3 WED, JAN 13 1988 18:32 GENERATION= 30211.6 LOAD= 35149.8 INTERCHANGE= #.% LOSSES= 1869.4
: : NO. 2479 98 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 69 LOAD= 34951.4 SO TEX 5 @ 2500.
: . @ TRANSFORMER PROBLEM(S) 1. LINE PROBLEMI(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 187.X% OF MAX LOAD/ 1/

ARERE AR R R R AN AN KA AN AR A AN AR A RN R AR AR AA RN AR A AR AR AN R AR AN A A AR AR AR A AR AR AR AR AN A AR AR RN AR R RN AR A ARA R AR R KRR A ARANRNRR AR R A RAARN RN AR RN RANRANRN

: : WED, JAN 13 1988 18:35 GENERATION= 35803.9 LOAD= 33882.3 INTERCHANGE= #.% LOSSES= 1138.6
H : NO. 24889 98 GENERATORS ON 81 BUSES INTERVAL 18 HOUR 7¢ LOAD= 32744.2 SO TEX 5 @ 25989.
& TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 1989.X OF MAX LOAD/ 1/

ARKRA AR AN AR AR AR AR A ARAARNT AR AR R RN AN RN RN AN A AR AR AN AR AR A AR AN A AR A AR KA RANARN A AR A R AN A A AR R A RR AR AN SRR IR RN ANARAANR RN NNRN RS RN AN AR RN NN A RR W

s : WED, JAN 13 1988 18:38 GENERATION= 36959.4 LOAD= 35975.5 INTERCHANGE= #.8 LOSSES= 980 .5
t NO. 2438 99 GENEKATORS ONW 82 BUSES INTERVAL 18 HOUR 81 LOAD= 349%9%4.3 SO TEX 5 @ 25(8.
. : . g TRANSFORMER PROBLEM{(S) 1 LINE PROBLEMI(S)

RNDRK S 138 TO MCNEIL B 138 LINE @ 186.% OF MAX LOAD/ 1/

ARREARARREANRAR AN R RA AR N AR AR A KRR AN R NN R TR AR R A RAAKRARKA AR AN A AN NRN R A A AR AN AN RN AR RN AR A ARRA RN AR RAARANAAANNN SRR ARNANRRRANR AN A ANNRN R RANRNNRRARAR NN R

s s WED, JAH 132 1988 18:41 GENERATION= 34995.8 LOAD= 33993.3 INTERCHANGE= 8.8 LOSSES= 998.9
s : NO. 2491 98 GENERATORS ONW 81 BUSES : INTERVAL 18 HOUR 82 LOAD= 32857.2 SO TEX 5 @ 25ug.
# TRANSFORMER PROBLEM(S:; 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 106.% OF MAX LOAD/ 1/

AR A AR AN R A AR AR AR A AR AN AR RN AR KA ARA R A AR A AR AR R AR AR AR A A A A AN A AR A A AR AR R R AN AR R R AR AN R AN A RN AR R AN RN NN A AR RN N AN AR NN AN RRN T A RANBAREANNANRANRR NN
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TR AR R AR R AN R AR RN N A AR A A A A A A R RN R A A R A AR RN R RN A AR AN S RN AR R AR AN R AN AR AN ARV AN R AN RN o

t : WED, JAN 13 1988 19:02 GENERATION= 36078.4 LOAD= 349608.5 INTERCHANGE= #.8 LOSSES= 1115.1

s : NO. 2515 187 GENERATORS ON 92 BUSES INTERVAL 19 HOUR 22 LOAD= 33854.2 SO TEX 5 @ 2504.
. @ TRANSFORMER PROBLEM(S) . 2 LINE PROBLEM(S)

WISN C 8 199 TO JEWETT 138 LINE @ 105.X OF MAX LOAD/11/ RNDRK S 128 TO MCNEIL 8 138 LINE @ 188.%X OF MAX LOAD/ 1/

titttttittttt*tlttt...tttt.tltttt.ﬁttittttﬁ*i‘ttiiiitt*itﬁ*t*tt'**tt*ﬁ***t**t**ﬁtltttﬁtt*ttttttttttﬂ*t*ttt.t'*.ttt.tt.'.t..'*tt"t

: : WED, JAN 13 1988 19:05 GENERATION= 32996.1 LOAD= 31914.5 INTERCHANGE= © B.8 LOSSES= 1978.7

; : NO. .2516 99 GENERATORS ON 87 BUSES INTERVAL 19 HOUR 23 LOAD= 30713.8 SO TEX 5 @ 2599,
1 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 198 XFMR @ 101.X%X OF MAX LOAD/11/
WTISN C 8 199 TO JEVETT 138 LINE @ 106.X OF MAX LOAD/11/

tit.t*t**tit*tﬁ.tttRtt'!*tﬁtﬁittittt*tﬁﬁ*‘ﬁ*ﬁ**.ﬁ*iiﬁkii*tt*ﬁttti***tt*ttit**ii**tt!!t-tﬁ‘ﬁitttt.ttt'ttt**t'titﬁ’.tttttit'ﬁii*'t**t

s s WED, JAN 13 1988 19 g8 GENERATION‘ 341025.8 LOAD= -~ 32955.8 INTERCHANGE= #.8 LOSSES= 1167.5
T : NO. 2524 109 GENERATORS ON 87 BUSES INTERVAL 19 HOUR 31 LOAD= 31786.7 SO TEX 5 @ 2599.
. ) : . -1 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE é 1909 XFMR @ 100.X OF MAX LOAD/
WTSN C 8 109 TO JEVETT 138 LINE @ 118.X OF MAX LOAD/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 104.X OF MAX LOAD/

- e

1/ .
1/ RNDRK 138 TO RNDRK WH 138 LINE @ 128.X OF MAX LOAD/ 1/
1/ LAMPSASB 138 TU GOLDTWTSB 138 LINE @ 1087.X OF MAX LOAD

Ittttiiittttttﬂ'tﬁﬁt'ﬁtt‘*t'tt.i*'ttiltﬁ*..*!ttﬁ*tti’*!*ttﬁltttt**tt**t**t***ﬁt'.tttitﬁia.tﬁwtl*ttﬁtﬁ.tilt.iQ.ttl""ﬁ..t"*...tﬁn

H : WED, JAN 13 1988  19:11 GENERATION= 37791.B LOAD= 36718.¢ INTERCHANGE= #.8 LOSSES= 1979.9
: NO. 2525 126 GENERATORS ON 192 BUSES INTERVAL 19 HOUR 32 LOAD= 35658.8 SO TEX 5 @ 25p0.
: @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 101.X OF MAX LOAD/ 1/

..ttﬂ"i*'*tt‘t'tﬂt!.ttt**t*!*t***t*!ti*iﬁiﬂt*t!*lti**'*ttlt!!***i*t!*IQ*!*i!i**ttt.ttﬁltﬁ'iiﬁtttt!ﬂ“‘i*ﬁ!ﬁ..*i-iﬁﬁitiﬁlt'tﬂ*tﬁt'

s H WED, JAN 13 1988 19:14 GENERATION= 36012.5 LOAD= 34896.8 INTERCHANGE= J.8 LOSSES= 1113.3
H s NO. 2527 187 GENERATORS ONW 92 BUSES INTERVAL 19 HOUR 34 LOAD= 3378B7.8 SO TEX 5 @ 2500.
@ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM{(S)

WISN C 8 188 TO JEWETT 138 LINE @ 106.X OF MAX LOAD/11/ RNDRK S 138 TO MCNEIL B8 138 LINE @vlﬂﬂ.XVOF MAX LOAD/ 1/

.‘.‘."“ﬁ**'.t...ﬂﬁﬂ".."..'.ﬁﬁ".*i‘..ﬂ*.*ﬂ*"ﬁ*‘*ﬁ**.“'**ﬁﬁ**.ﬁ***lt**f**.ﬁ*.ﬁ"lt'ﬁ!ﬂ"ﬁ'..‘...*.".‘.*‘,'"*ﬁ"'.'.'*."*"ﬁt.*
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: : WED, JAN 13 1988 18:44 GENERATION= 33718.3 LOAD= 32520.3 INTERCHANGE= g.8 LOSSES= 1195.2

: NO. 2599 99 GENERATORS ON 87 BUSES INTERVAL 19 HOUR 7 LOAD= 31338.7 SO TEX S € 2599.
1 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 108 TO HEARNE 9 189 XFMR @ 182.X OF MAX LOAD/11/
WISN C 8 199 TO JEVETT 138 LINE @ 113.X Of MAX LOAD/11/ RNDRK 138 7O RNDRK WH 138 LINE @ 189.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 185.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLDTWTB 138 LINE @ 199.% OF MAX LOAD

AR AN AR AR AR A AR A AR AR RN ANRA R A AR RN TN AR RN R AR RN AR RRRR T RRA AR RN R I AR R AR R AN AR AN AR AR RN KRR R AN AR RR N AR RN AR NN ANV RANA AN ARNNNRRRRNRARR

: s WED, JAN 13 1988 18:48 GENERATION= 23133.4 LOAD= 37090.2 INTERCHANGE= g.8 LOSSES= 1941.2

s : NO. 2501 139 GENERATORS ON 194 BUSES INTERVAL i9 HOUR 8 LOAD= 36P49.7 SO TEX 5 @ 2504,
) # TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

RNDRK S 138 TO HCNEiL 8 138 LINE @ 108.X OF MAX LOAD/ 1/

R AR R AR AN AN AR AR KRR AR AR AR AN AR N R RN AR RN AN AN AR R R AR AR RN AR R AR AR R AN AR R A AR RN AR NN AR R R A AR R AN IR AR AN KRR N AN R AR AR AR RN RN RN RN AR AN

s : WED, JAN 13 1988 18:53 GENERATION= 36.50.4 LOAD= 35389.8 INTERCHANGE= B.8 LOSSES= 1988.6

H : NO. 25083 118 GENERATORS ON 94 BUSES INTERVAL 19 HOUR 19 LOAD= 34296.1 SO TEX § @ 25¢9.
O TRANSFORMER PROBLEM{(S) 1 LINE PROBLEM(S)

WTSN C 8 199 TO JEVETT 138 LINE @ 190.X OF MAX LOAD/11/

AR AR AR IR R AR R AT RA RN A RN AR R AARN AR A A AN AR R AN AR RARA AR RN AR XA R RAR R AN RAAR AN AN R KRR KA RN AR N AN AN KA AN AN A AN AN AN RN AN ANAARAAARNN AN RN AR AN AARRNNN

s L WED, JAN 13 1988 18:56 GENERATION= 34919.5 LOAD= 32829.8 INTERCHANGE= #.9 LOSSES= 1179.2
t : NO. 2512 108 GENERATORS ON 87 BUSES INTERVAL © 19 HOUR 19 LOAD= 31656.9 SO TEX 5 @ 2500,
1 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE 3 190 XFMR @ 181.% OF MAX LOAD/1
WTSN C 8 190 TO JEWETT 138 LINE @ 112.X OF MAX LOAD/1

| 94
i/ RNDRK 138 TO RNDRK WH 138 LINE @ 188.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 145.X OF MAX LOAD/ 1/

LAMPSASS 138 TO GOLDTWTS 138 LINE @ 188.X OF MAX LOAD

AR AN NN T AR AR AR N R A NN AR R R AR RA R AR AN AR AR NN AR RN NN A AR A AR R AR AN RAR AN R AARNNARN A AR AT AR RANARNRRANARNAAANRIARAAN A ARARRARTAAAANRAANNARAARN AW

s s WED, JAN 13 1988 1B:59 GENERATION= 37652.8 LOAD= 36630.2 INTERCHANGE= g./ LOSSES= 1919.8
: : NO. 2513 123 GENERATORS ON 191 BUSES INTERVAL 19 HOUR 2# LOAD= 35575.7 SO TEX 5 @ 2500.
: # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 108.X OF MAX LOAD/ 1/

A AR AR AR R A AR AR N AR AR RN A RN N AR ARR A RR AR AR AN AR R AN AR R AR A RN N AR AR AR NI AN AR RN T AN RAR A ARNRRRANANAARAAARARAARARARAAAARRARARNRAAA AN AN RARANANAN AR
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: : WED, JAN 13 1988 1929 GENERATION=  36416.4 Loap. 35286.4 INTERCHANGE = 9.8 LOSSES=  yyp¢..
: * NO. 2673 199 cENERATORS oN'® '3S BUSES INTERVAL ormelOUR 81 L0AD= 34194 3" °SS TEX 5 o 25,
—_— 7 TRANSFORMER PROBLEM(S) ‘4 LINE PROBLEM(S)

WISN € 8 199 TO JEWETT 138 LINE @ 105.X oF MAXVLOAD/ll/ RNORK s 138 TO MCNEIL g 138 LINE @ 102.x oF mMax LoAD/ 1/

tl*t*tti‘ﬁ!ttitt*t‘t*t"ﬂ*.ﬁﬁitﬂﬁi*‘*tﬁ't.‘!!itﬂ**i*i'tl****'tt*tﬁ**t'ttttl’t.itl*t*'it*tttttttt*tit*nt.*.'.t.tﬁt'.tt'ﬁt"***'*t*

t H . WED, JAN 13 1988 19:32 GENERATION= 35229.5 LoADp= 34093 .4 INTERCHANGE = #.9 LOSSES= 1223 .
: : NO. 2574 192 GENERATORS on 89 BUSES INTERVAL 19 Hour 82 LOAD= 32867.6 so TEX 5 @ 25/
. 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 1g9g TO HEARNE 9 jgg XFMR @ 103.x of MAX LOAD/11/ - MINERVA 133 TO MINERvVA 69 XFMR @ 192.x oF Max LOAD/ 1/

WTSN Cc 8 199 T0 JEWETT 138 LINE @ 114.x OF MAx LOAD/11/ RNDRK 138 TO RNDRK WH 138 LINE @ 106.X OF MAX LOoAD/ 1/
RNDRK s 133 TO MCNEIL 8 138 LINE @ i95.x OF MAX LOAD/ [/ LAMPSASS 138 70 GOLDTWTS 138 LINE @ 105.%X OF MAX LOAD

tﬁittt".*!tt'tlttﬁ.ﬂ*i!.ﬂttti*it'*‘i'!‘.t.*ﬁ'ﬁi.l‘*i**it**itﬁ't**tiﬁttﬁtktti*ﬁtttﬁ.i'i***t'ﬁ'!tﬁﬁttt'ﬁt'ﬂ.ﬁ.t*i..ﬂtt.iit‘t*..t.t.n

: : ED, JAN 13 1988 19:135 GENERATION= 31826.3 LoAD-= 39588. 9 INTERCHANGE = ﬂ.ﬂ LOSSES= 1235.5

W
H + NO. 2575 96 GENERATORS ON 84 BUSES INTERVAL 19  HOur g3 LOAD= 29346.3 so TEX 5 @ 25g4
T . ) I TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

HEARNE 8 1gg TO HEARNE 9 198 XFMR @ 187.% of MAX‘LOAD/ll/ . »
WTSN € 8 109 TO JEWETT 138 LINE e 119.% OF MAx LOAD/ll/ LAMPSASS 138 TO GOLDTWTg 138 LINE @ 123.% oF Max LoAD

lt!tttttﬂtttt‘i.t**.t‘.*‘l*'.t*t!ti*!*'t*ttt‘ﬁQt‘t.itt.'*ﬁﬁ.tlt*t..tt'*nttt*'iﬁtli'*‘it.t’.tiﬁﬁ.*tt'!ﬁ"ﬁ‘*.ttt**ﬁlﬂttitit*tnt'.nt,

H s . ' WED, JAN 13 1988 19:3g GENERATION= 31164.8 LOAD= 39117.6 INTERCHANGE = #.9 LOSSES= 1943, ¢
: : NO. 2583 86 GENERATORS on 74 BUSES ) INTERVAL 26 HOUR 7 LOAD= 2ggg} 4 SO TEX 5 @ 2500 .
_— oo & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

WTSN C 8 189 TO JEWETT 138 LINE @ 192.% ofF max LoAD/11/ LAMPSASS 1238 To GOLDTWTS 138 LINE € 197.% of MAX LoAD

N - o ‘.!I'; ﬂ'.i" !Il!!, !.II.
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t : WED, JAN 13 1988 19:17 GENERATION= 330985.2 LOAD= 31856.4 INTERCHANGE= #.9 LOSSES= 1147.1
s :+ NO. 2536 98 GENERATORS ON 86 BUSES INTERVAL 19 HOUR 43 LOAD= 38653.9 SO TEX 5 @ 2500.

I TRANSFORMER PROBLEM(S) 3 LINE PROBLEM(S)
HEARNE 8 198 TO MHEARNE 9 182 XFMR @ 182.X OF MAX LOAD/11/
WTSHN C 8 190 TO JEWETT 138 LINE @ 112.X OF MAX LOAD/11/ RNDRK 138 TO RNDRK WH 138 LINE @ 192.%X OF MAX LOAD/ 1/
LAMPSASS 138 TO GOLDTWTS8 138 LINE @ 183.X OF MAX LOAD . :
AR AR AR AN AN NN R AR AN ARRR AR A AR AR T RN R RN R AR AN AN R R AN AR R RN AR AN AR AR N A AR R AR AR AR R KA R R A AR KRN R R AN R AR RANRAARRS RN NN RANRANRRARA N R R AR RN AN

s : WED, JAN 13 1988 19:20 GENERATION= 36145.3 LOAD= 34847.9 INTERCHANGE= #.8 LOSSES= 1295.4
t : NO. 2539 187 GENERATORS ON 92 BUSES INTERVAL 19 HOUR 46 LOAD= 33737.3 SO TEX 5 @ 2500.
) 2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 198 TO HEARNE 9 108 XFMR @ 192.X OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 183.X OF MAX LOAD/ 1/

WTSN € 8 108 TO JEWETT 138 LINE @ 118.X OF MAX LOAD/11/ RNDRK 138 TO RNDRK WH 138 LINE @ 195.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 8 138 LINE @ 185.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLDTWYS8 138 LINE @ 111.X OF MAX LOAD

AR R AR AR RAAR AR AN ANANARRRRNAARNRRRAR RN R AR A AN AR AR R R RN A A AN RN RN R AR AR R RN R NI AR R AR RN AN A AR R A AR AR AN AR AT ARNRARARANRANARRARRNA AR RN RN R AR R AN

s : WED, JAN 13 1988 19:23 GENERATION= 33989.7 LOAD= 32527.9 INTLRCHANGE= g.8 LOSSES= 1459.2
s + NO. 2548 98 GENERATORS ON 86 BUSES INTERVAL 19 HOUR 55 LOAD= 31346.4 SO TEX § @ 2509.
2 TRANSFORMER PROBLEM(S) 4 LINE PROBLEM(S)

HEARNE 8 188 TO HEARNE 9 108 XFMR € 109.% OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 187.X OF MAX LOAD/ 1/

WTSN € 8 108 TO JEWETT 138 LINE @ 133.X OF MAX LOAD/11/ RNDRK 138 TO RNDRK WH 138 LINE @ 113.X OF MAX LOAD/ 1/
RNDRK S 138 TO MCNEIL 6 138 LINE @ 1i1@.X OF MAX LOAD/ 1/ LAMPSASS8 138 TO GOLDTWTS 138 LINE @ 124.X OF MAX LOAD

AR RN AR AN RAN AR AR AN R AN NN RN AN AR RR RN AN AN N RN AN R R AR AN R AN AR R AR AN AR N AN AN R AR AN AARRA R A AR ARSI RARN AN ARARNAATAAARAARNRAARANRAARARAARNAN RN RR

H : . WED, JAN 13 1988 19:26 GENERATION= 33825.9 LOAD= 327£4.6 INTERCHANGE = 9.8 LOSSES= 1118.4
: : NO. 255i% 99 GENERATORS ON 87 BUSES INTERVAL 19 HOUR 58 LOAD= 31528.7 SO TEX 5 @ 25049.
# TRANSFORMER PROBLEM{S) 1 LINE PROBLEM(S)

WTSN C 8 189 TO JEWETT 138 LINE @ 182.X OF MAX LOAD/11/
O S A L T L T P
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AR RN AN RN AR AN AR AN AAARN AR AR AN RNARARRARAAN R RN AN AN AN AR AR A AN AN AR AN RN AN AR AN ARARRAARNA R AN AN A RN NN A RARA A AAR AR RN AN ANBTNANANRAANNARANAIANRANR

: Lot WED, JAN 13 1988 19:53 GENERATION= 311#8.1 LOAD= 29968.1 INTERCHANGE= 0.9 LOSSES= 1137.9
: : NO. 2632 78 GENERATORS ON 67 BUSES INTERVAL 2@ HOUR 56 LOAD= 28796.7 SO TEX 5 @ 2590.
. # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 °TO LNGLVL M 138 LINE @ 181.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 186.% OF MAX LOAD/ 1/
tt*nﬁt-t*-*tttttt-t*tat.aﬁtttt-ttttnttntnaa*tttna-;ﬁat**tt¥*'t§t*arnh**tantt}itttwitnt-tntttttntuittnttuﬁntttttt-tttttw-ttt-'tttaa
e : WED, JAN 13 1988 19:56 GENERATION= 39@21.9 LOAD= 28925.1 INTERCHANGE= #.8 LOSSES= 1994 .2
s : NO. 2633 75 GENERATORS ON 64 BUSES : INTERVAL - 28 HOUR 57 LOAD= 27631.6 SO TEX 5 @ 25¢0.

# TRANSFORMER PROBLEM(S) 1 LINE PROBLEMI(S)
LNGLVL M 138 TO STPHVIL 138 LINE € 1@2.X OF MAX LOAD/ 17

‘ﬁiﬁttit*i‘iﬁ*tﬁt.i.!i*.t.it!tttﬁ!.".ﬁtt'.ﬁt'ﬂﬂ.'ittt*tttﬁﬁﬂﬂ!*i'ﬁt"ttttt*ti*i*i'iti*ﬂii’*ﬂtiﬁﬁ.ltﬂt*!**ttﬂtﬂﬁ!l*'.**lttiﬁiii*tttRtk

t : WED, JAN 13 1988 19:58 GENERATION= 31986.7 LOAD= 30817.8 INTERCHANGE= #.9 LOSSES= 1166.1

s _: NO. 2657 81 GENERATORS ON 69 BUSES : INTERVAL 20  HOUR B2 LOAD= 29%83.3 SO TEX S5 @ 2500.
) . : i # TRANSFORMER PROBLEM(S} 2 LINE PROBLEMI(S)

WTSN C 8 189 TO JEVETT 138 LINE @ 182.X OF MAX LOAD/11/ LAMPSASS 138 TO GOLDTWTS 138 LINE @ 185.% OF MAX LOAD

AN AR R AR AR AN AR R RRA AR AR R AR R AN AR AR RN A AR AR AR AN R AR AR R R AR AR AR AR AN R R AN R AR AR AT AN AN AN AR AR A AARARRAR N AR AR AR AA AR RNARARIRRNANR AN AN AR AN AR NN

t s ’ WED, JAN 13 1988 20:P1 GENERATION= 31224.1 LOAD= 29992.4 INTERCHANGE= .9 LOSSES= 1229.8
t : NO. 2658 78 GENERATORS ON 67 BUSES INTERVAL 280 HOUR 83 LOAD= 28731.7 SO TEX 5 @ 2549.
: ) 1 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

-HEARNE 8 1908 TO HEARNE 9 100 XFMR @ 104.X OF MAX LOAD/11/ - ]
WTSN C 8 109 TO JEWETT 138 LINE @ 129.X OF MAX LOAD/11/ LAMPSAS8 138 TO GOLDTWTB 138 LINE @ 183.X OF MAX LOAD

titﬁ;att':tttntaaan-tttu-:t*atg**u*naﬁn*ﬁtt*-t*uatttt***atn-*utt**tuatﬁwa.it'ﬁt*t.**tuﬁtnncn-ttttttw:utttttqattta-att:ﬁnwnttntunit

t : " WED, JAN 13 1988 2P:04 GENERATION= 25434.5 LOAD= 2475#.9 INTERCHANGE-= Q.9 LOSSES= 683.5

: : NO. 2748 62 GENERATORS ON 47 BUSES INTERVAL 22 HOUR 6 LOAD= 23328.0 COM PEAK @ 2079.
- # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/

. . -
AR RRA R AN N RA A RN AAR AR NN AR R R AR AR RAN R AR N RR AR A RAANAA RN RA AR A AR AN R AR AN AR A ANARAR R ANAN AR R A NN AR AR AANAANAAAA AN AN RRAARNARANNAARRARNNNANRAR
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T T R L L T L o D L o A DU PP

: : WED, JAN 13 1988, 19:41 GENERATION= 35066.4 LOAD= 33865.9 INTERCHANGE= 0.9 LOSSES= 1197.4

: : NO. 2584 93 GENERATORS ON 78 BUSES INTERVAL 28 HOUR 8 LOAD= 32725.8 SO TEX § @ 2504.
@ TRANSFORMER PROBLEM(S) 5 LINE PROBLEM(S)

WTSN C 8 180 TO JEWETT 138 LINE @ 184.% OF MAX LOAD/11/  LEON 138 TO LNGLVL M 138 LINE @ 183.% OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 188.%X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 192.% OF MAX LOAD/ 1/

LAMPSASS 138 TO GOLDTWTS8 138 LINE @ 1988.X OF MAX LOAD

ttﬁii*ttiittﬁ*ﬁ.*it!ﬁ*iﬂl.i*ti.iﬁ’tt..i't't***l'*ii*'**!tti'ﬂttttﬂﬁ*k.***'.ttt*t!ﬁttiﬂ**ﬁ*i'!*'ttttt'*witt*t*t‘t*.ﬂ...!tii.l.t'*tt

s : WED, JAN 13 1988 19:44 GENERATION= 29916.6 LOAD=- 27685.5 INTERCHANGE= #.9 LOSSES= 1328.8
: NO. 2594 74 GENERATORS ON 63 BUSES INTERVAL 28 HOUR 18 LOAD= 26353.4 SO TEX 5 e 2508.
: 1 TRANSFORMER PROBLEM(S) 3 LINE PROBLEMI(S)

HEARNE 8 100 TO HEARNE 9 100 XFMR @ 107.X OF MAX LOAD/11
WTISN C 8 199 TO JEVETT 138 LINE @ 122.X OF MAX LOAD/11 LNGLVL M 138 TO STPHVIL 138 LINE @ 1921.X OF MAX LOAD/ 1/
' LAMPSASS 138 TO GOLDTWTS8 138 LINE @ 119.X OF MAX LOAD

..t*ttﬁt!li**t*QtttQittiﬁt*t*ﬁ*ﬁ*tiiittl.'ttﬁ“.t'*t‘ilﬁt*ﬂt***t**tﬂittt*t.t*t}t*t*ittQﬁt*t.tt*ﬁ'ﬁtﬁ!t*ﬂ*ttﬁ"."tiit'ﬁ‘l.iﬁ.it*t.tﬁ

: s WED, JAN 13 1988 .19:47 GENERATION= 32945.8 LOAD= 31508.5 INTERCHANGE= .9 LOSSES= 1443.5
kK : NO. 2595 B84 GENERATORS ON 71 BUSES INTERVAL 280 HOUR 19 LOAD= 38287.8 SO TEX 5 @ 25¢0¢0.
2 TRANSFORMER PROBLEM(S) 7 LINE PROBLEM(S)

HEARNE 8 1008 TO HEARNE 3 108 XFMR

WTSN C 8 190 TO JEWETT 138 LINE
LNGLVL M 138 TO STPHVIL 138 LINE
RNDRK S 138 TO MCNEEIL 8 138 LINE
LAMPSASS8 138 TO GOLDTWTS 138 LINE

L322 RS 2222222222222 222222822 2 22 sl at it R 22 2 R 22222222222 R 2222222282222 2 222 2222 222220

123.% OF MAX LOAD/11/ MINERVA 138 TO MINERVA 69 XFMR @ 142.X OF MAX LOAD/ 1/

124.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 109.X OF MAX LOAD/ 1/ :

115.X OF MAX LOAD/ 1/ RHNDRK 138 TO RNDRK WH 138 LINE @ 107.X OF MAX LOAD/ 1/ -
198.%X OF MAX LOAD/ i/ MASON4 138 TO GILLSPEB 138 LINE @ 1190.X OF MAX LOAD/ 6/

136.% OF -MAX LOAD :

DBDR R

H : WED, JAN 13 1988 19:50 GENERATION= 32538.3 LOAD= 31467.1 INTERCHANGE= .8 LOSSES= 1968.4
: : NO. 2596 84 GENERATORS ON 71 -BUSES INTERVAL 28 HOUR 29 LOAD= 39252.7 SO TEX 5 @ 2589.
. @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL ¥ 138 LINE @ 181.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 107.X OF MAX LOAD/ 1/

AN AR AT RA R AR AN AR N AR AR AR A AN AR AR A AR AR AR AR A AR AR AN A AR AN AR RA R AR R AA RN AN NN R AR R AR AN RN AN RARARN RN ANARNARANANA TR ARARNRRA AN ANNRAARRNA RS
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'.‘..tit...ttt'.ﬁttiﬁ.ﬁ.".ﬁﬂ-'tﬁiq..‘ti'"Q*t'.ﬁﬁ.'*ttﬁ...'.tﬁ'ﬂ.‘*‘-.tt't.Ittti"ﬁﬁ..".ttI‘ﬁ!tﬁ’t.i....t.t.'t'..t...ﬁ.'.l"*‘.ﬂ.-t

: : ' WED, JAN 13 1988 20:87 GENERATION= 24823.4 LOAD= 24134.8 INTERCHANGE= 9.8 LOSSES= 688.5
: : NO. 2768 61 GENERATORS ON 47 BUSES : INTERVAL 22 HOUR 18 LOAD= 22692.8. COM PEAK @ 2070.
# TRANSFORMER PROBLEM(S) | LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 104.X OF MAX LOAD/ 1/

"Iﬁ*"tﬁi.i*tﬁﬁtt‘*li*.l*ﬂii'.-*'..*.i.‘tﬁﬁtﬁﬁii*ﬁﬁl*.*i‘*'ﬁﬁ'ﬁ'ﬂ"'ﬁ'*‘*t**‘i*.**.‘*"‘*ﬂﬁﬁtii'ﬁﬂﬂ'ltﬁ"i.lﬁﬁ.‘."ﬁﬁ.ﬁﬁ‘*****ﬁtﬁ

s : WED, JAN 13 1988 20:18 GENERATION= 28335.3 LOAD= 27627.2 INTERCHANGE= U.% LOSSES= 707.9
3 : NO. 2762 74 GENERATORS ON 56 BUSES INTERVAL 22 HOUR 28 LOAD= 26293.4 COM PEAK € 2879.
. i # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL '138 LINE @ 191.% OF MAX LOAD/ 1/

AR RN A AN AR A AN AR A AR A AR AN AR AR A AR A AR A AR A AR AR AN A AR AR AN AR AR R AN AR AR R AR RN AR AN A RN RN R AR R AR R AN A RRARAANN AR RANRN RN NS ARNR NN SN N RN RN R A

3 s WED, JAN 13:1988 2P:12 GENERATION=_ .256308.1 LOAD= 24908.0 INTERCHANGE= B#.9 LOSSES= 722.3

3 : NO. 2772 63 GENERATORS ON ~ 48 BUSES INTERVAL 22 - HOUR 38 LOAD= 23489.8 COM PEAK @ 2879.
: ) . & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 100.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 186.X OF MAX LOAD/ 1/

i.’ﬁ'ﬁﬁ*ﬁ*i**tltt*tttl'*'***tktiiﬁtit**liii*k**-iﬂlltiﬂ**ﬁ'iﬂt**tt**ﬁ***ﬁi'**ittﬁ‘.t**t*ﬁtli.ﬁﬂﬂ*ﬁiIﬂﬁﬁ'*i"’ﬁi...ﬁ‘i*ﬂt*iﬁi*ﬁi.‘tt'

s - s WED, JAN 13 1988 208:15 GENERATION=" 23434.2 LOAD= 27688.8 INTERCHANGE= #.0 LOSSES= . 746.9

: i NO. 2776 75 GENERATORS ON 57 BUSES INTERVAL 22 HOUR 34 LOAD= 26356.1 COM PEAK @ 2979,

 TRANSFORMER PROBLEM(S) 1 LINE PROBLEMI(S)
LNGLVL M 138 TO STPHVIL: 138 LINE @ 182.X OF MAX LOAD/ 't/

-iﬁttﬁﬁ'ﬁi*iﬁl.*t'ﬁtﬂ*t‘t**ii**it'*ﬁ**i**ﬁt**Ikt***ﬁ***'*l‘**i*t‘t*'ﬁ**tﬁt'ﬁ*ﬁ*"ﬁ‘*.i‘*'**ﬁ*ﬁﬂﬂﬁﬁiIﬁ'.'.ﬁ..'ﬂ‘.ﬁ.‘...‘*‘*iﬂﬁf*"*t*.

: : WED, JAN 13 1988 20:18 GENERATION= 25741.8 LOAD= 25827.1 INTERCHANGE= Z.8 LOSSES= S 714.2
s : NO. 2783 64 GENERATORS ON 49 BUSES INTERVAL - 22 HOUR 41 LOAD= 23612.8 COM PEAK @ 2#7#9.
: ’ 9 TRANSFORMER PROBLEM(S) 1. LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 105.%X OF MAX LOAD/ 1/

.ﬁtﬁt*'ﬁ'ﬁt*itt*i**ﬁt'l’ﬂ.**‘***ﬂ*'ﬁti***ﬁ***********t*t*i*i*t'i-t*ii*i****i'**t*'."*'ﬂ.*ﬁ.‘.il-‘.‘ﬁ....*‘ﬁ.ﬁ't*i"‘ﬁ*ﬁﬁﬁ'.'***'t-.

s : WED, JAN-13 1988 28:21 GENERATION= 26412.3 LOAD= 25678.3 INTERCHANGE= #.9 LOSSES= - 742.1

t : NO. 2784 69 GENERATORS ON 51 BUSES INTERVAL 22 HOUR 42 LOAD= 24275.8 COM PEAK @ 29749.
E ) o @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 101.%X OF MAX LOAD/ 1/ LHGLVL M 138 TO STPHVIL 138 LINE @ 186.X OF MAX LOAD/ 1/

AR AR AR NN AR AR A AR AN A AR AR A AR AR KRR AN R AN AR NI AR R A RN A A KRR AN R AR AR A AR R ARA AR ARRN AR AR AN RN AR AN AR NAN N AR A RN R RN RAARNARRAANANRARARRAANANNN AR RN AR
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AR AR A A AN R R R A AN R AN RA N R AN TN RN AN A AR RN AR A AR RN AR A RN R AR AN R AR RN R R AN R R R AR R AN AN AR A R R AR AR R AN NN AR AR RN AR AR IR R AR AN DA N O RANRRARANNAAR RN

: WED, JAN 13 1988 20:24 GLNERATION= 24264.5 LOAD= 23593.9 INTERCHANGE= 8.8 LOSSES= 665.4

: NO. 2808 58 GENERATORS ON 44 BUSES INTERVAL 22 HOUR 66 LOAD= 22148.3 COM PEAK @ 2078.
3 TRANSFORMER PROBLEMIS) i LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 101.X OF MAX LOAD/ 1/

RAK AN TN KRR KA A AR RN A RRN R AN A A AN A RN AR RN R AR A AR AR AN AR A AR R R R A AR AR AR AR AR A AR AR AR AN AR R A RN AR AR AN RN RN RN A AR RS R TN AR NANARAANRNRNNARAARNR NN

s : WED, JAN 13 1988 20:27 GENERATION=' 25064.5 LOAD= 24114.7 INTERCHANGE= .8 LOSSES= 943.8

: : NO. 2832 66 GENERATORS ON 68 BUSES INTLRVAL 23 HOUR 7 LOAD= 22673.5 SO TEX 5 @ 2509.
) 2 TRANSFORMER PROBLEM(S: 2 LINE PROBLEM(S)

WTSN C 8 180 TO JEWETT 138 LINE @ 186.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 194.X OF MAX LOAD/ 1/

ARRANRK AR AR AR RN R A A RN AR KRR A A AR ARA RN AR A AN AN AR AN A AN A AR AN TR AR AR AR AR A KA RN AR AR A A A AN A AR RN A RN AR EARNERRANRNRANRRAR RSN RN AN RN RA RN AR AR NN AN NN

: t WED, JAN 13 1988 20:30 GLNERATION= 25095.8 LOAD= 24208.8 INTERCHANGE= #.0 LOSSES= 885.3
s : NO. 2833 67 GENERATORS ON 61 BUSES . INTERVAL 23 HOUR 8 LOAD= 2277€.3 SO TEX 5 © 2500.
J TRANSFORMER PROBLEM(S: 2 LINE PROBLEMI(S)

WTSN C 8 199 TO JEWETT 138 LINE € 1921.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 190.X OF MAX LOAD/ 1/

‘ﬁ.*‘l'iﬁﬁ*R***'*t.t*ii*ﬁ*ﬁ*it*i*'**i***iiﬂ**‘***ﬁ************t**tﬂ'ﬁti*!*t******‘*t'**.**.*ﬁ't.i.*‘**ﬁﬁ...‘**‘t*.ﬁﬂ**i**ﬂ***i*tt*ﬁ

: t - " WED, JAN 13 1988 28:34 GENERATION= 24830.9 LOAD= 23923.8 INTERCHANGE= P.8 LOSSE"= 905 . g

: NO. 2834 67 GENERATORS OH 61 BUSES . INTERVAL 23 HOUR 9 LOAD= 22476.2 SO TEX 5 @ 2540,
o . : J TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

WTSN C 8 190 TO JEWETT 138 LINE @ 104.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL - 138 LINE e 1983.X OF MAX LOAD/ 1/

AR A RAN AR RN AN AN AR AR R R A AR RAAR R AR AN AN AR R AR AN R AR AR R AR R A AR AR A AN R A A A AR A AR AR A AR R AR RN AL AR A AN R A AR A AR N AN AN ARNARX ARSI AR AR AT R AN AR AR RANARR AR R ARN

3 3 WED, JAN 13 1988 20:37 GENERATION= 24190.7 LOAD= 23335.5 INTERCHANGE= ' #.2 LOSSES= 863.1
B : NO. 2836 65 GENELATORS ON 59 BUSES INTERVAL 23 HOUR 1} LOAD= 21868.7 SO TEX 5 e 25940.
] O TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 102.% OF MAX LOAD/ 1/

AN AR AN AR AR AR KA N AR A RAR R AR RN A KRR A KA R RN AR AR AR RN A AR AN AR A AR AR KR A RN AN R A NN N RAR RN A AN RAR RN NN RRE RN AR AR A AN RANRARR RN AR NN RARN N AR RN AN kW
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R e L L L L T L L T L L L L U U

: t WED, JAN 13 1988 29:49 GENERATION= 23991.8 LOAD= 23147.4 INTCRCHANGE= S.8 LOSSES= .842.3

H : NO. 2848 64 GENERATORS ON 68 BUSES ) INTERVAL 23 HOUR 23 LOAD= 21674.8 SO TEX 5 @ 2590,
] . # TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/

L e L e B L LT T P

s o WED, JAN 13 1988  20:43 GENERATION= 21599.4 LOAD= 20949.0 INTCRCHANGE = #.0 LOSSES= 648.4

: NO. 2849 65 GENERATORS ON 53 BUSES INTERVAL 23 HOUR 24 LOAD= 194908.4 SO TEX 5 @ 2540.
. : # TRANSFORMER PIOBLEM(S) 1 LINE PROBLEMI(S)

o o

LNGLVL M 138 TO STPHVIL 138 LINE @ 101.X OF MAX LOAD/ 1/

'ﬂ.tiit*tt**ﬁttiitltt*l*ﬁ*iﬁtttt*t**ttt*'!ititit*****lﬁ*ttt*‘**ﬁttt‘k*tt**ﬂﬁi*t'ﬁﬁt**tt'tt‘tﬂt*titﬁ*t**lt.ﬁl'*'t*ﬁﬁt*t.**-*****'**tt

s HE WED, JAN 13 1988 20:46 GENERATION= 23349.3 LOAD= 22529.4 INTLRCHANGE= #.9 LOSSES= 777.8
: : NO. 2853 62 GENEKATORS ON 56 BUSES INTERVAL 23 HOUR 28 LOAD= 21837.8 SO TEX 5 @ 2500,
. 3 TRANSFORMER PROBLEM(S: 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 192.X OF MAX LOAD/ 1/

**iit*ﬂ*i*lﬁi**'*i*‘**ﬁ*ﬁﬁ*tli******ﬂﬂt*ﬁ't**ﬁﬁ***t**tﬁ**i‘i*t'k*****‘***'k*ﬁ'*ﬂ'iﬂ'***tﬁ********.ﬁ"*'ﬁ*"'.***"tﬁ*'.**-.ﬁ*i***tti.*

s 3 WED, JAWN 13 1988 20:49 GENERATION= 21718.8 LOAD= 21083.3 INTERCHANGE= 9.9 LOSSES= 633.6
: : NO. 2861 58 GENERATORS ONW 55 BUSES . INTERVAL 23 HOUR 36 LOAD= 19546.9 SO TEX 5 @ 25p9.
@ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 192.X OF MAX LOAD/ 1/

HEEAREARKAAR AN AR AR R AR A AN AR AN AR KA A AR AT AR KA R KA N A A AR A AR KA AR R A A AN RN A A AR R R A AR A AR R RN NN AR AN R R RN AN R AN AR AR RN RN AARNRRRN N AR AR N AR N RN A AR N AR RN

: WED, JAN 13 1988 20:52 GENCRATION= 24045.6 LOAD= 23221.4 INTERCHANGE= .8 LOSSES= 822.4
: NO. 2865 66 GENERATORS ON 59 BUSES -INTERVAL 723 HOUR 40 LOAD= 21751.2 SO TEX 5:¢ 25%.p.
& TRANSFORMER PROBLEM(S) 2. LINE PROBLEM(S)

v

LEON 138 TO LNGLVL 1 138 LINE @ 181.%X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 1#7.X OF MAX LOAD/ 1/

I 2222222222222 R 22232222t R s 2ttt A it sl iR X222 22 R 222 R 2 R 2 2 2R 222 2 R 23 222 2 R XY YR R R SRR R 4

3 : WED, JAN 13 1988 20:56 GENERATION= '26799.1 LOAD= 25933.5 INTERCHANGE= .9 LOSSES= 863.8
s : NO. 28789 78 GENERATORS ON 74 BUSES INTERVAL 23 HOUR 45 LOAD= 24547.2 SO TEX 5 @ 25040.
& TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

WISN C 8 188 TO JEVWETT 138 LINE € 193.%X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 102.X OF MAX LOAD/ 1/

tﬁ*ﬁﬂ**ti*liﬁ*ﬁ'i’ﬂ*‘********t**ﬁ*******'ﬁﬁ**t*t****ﬁ****ﬁﬁ***ﬁttﬁ'ﬁﬁiﬂ*.ﬁ‘ﬁ**'*'*.‘-'***'****ﬁ*'ﬁ"ﬁliﬁ**‘*"*tﬁﬁ**i*‘lﬁ*'ﬂ**ﬂ.**t.
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t.ﬁltﬁt"!tﬁ't.I.ﬁ‘ﬂ.ﬁﬁtt.tt.t*tt.*t..'tt..ﬁlii.ti'.ﬁ'ﬁ'.iﬁi.*ﬁ.*ttﬁtIt*ti'ﬁ‘..".‘."‘-'..tﬂlﬁ.*tatﬁtﬂ.‘ﬁ.ﬁ'ti..'.....tﬁﬁ'ﬂ*q.."

: : WED, JAN 13 1988 28:53 GENERATION= 22469.6 LOAD= 21791.5 INTERCHANGE= g.8 LOSSES= 676.2

: : NO. 2873 61 GENERATORS ON §7 BUSES INTERVAL 23 HOUR 48 LOAD= 28276.8 SO TEX 5 @ 2544,
, ‘ : O TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 101.%X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 187.% OF MAX LOAD/ 1/
tli-ﬁ'lﬁﬁ*t*ii.itttt.t*ﬁtlﬁl.tiitt*-'i*ﬂ*'****I*t**’**.*'**‘tti'*ttii**t**ﬁ*l*.ﬂiﬁﬁﬁt"ii.i.t*ttt'tilﬁt*t'.tt..'.'..ﬁﬁﬁi*'ﬁ*ﬁ**t*i
: : WED, JAN 13 1988 21:02 GENERATION= 23873.5 LOAD= 22982.6 INTERCHANGE= " #.9 LOSSES= 888.8

: : NO. 2877 - 68 GENERATORS ON 61 BUSES INTERVAL 23 HOUR 52 LOAD= 21504.8 SO TEX 5 @ 2549.

_ @. TRANSFORMER PROBLEM{S) - 3 LINE PROBLEM{S)
WISN C 8 180 TO JEWETT 138 LINE @ 186.X OF MAX LOAD/11/ LEON 138 TO LNGLVL M 138 LINE @ 182.%X OF MAX LOAD/ 1/

LNGLVL M 138 TO STPHVIL 138 LINE @ 107.X OF MAX LOAD/ 1/

ﬁttitttt*it*ﬁ*t.ttt**t.*tﬁ**t*****tttt.I*'i*iﬂ**ttt.t*i*tﬁtt*lttﬁt*ﬂﬁt*tt**t*it**ltt*ﬁtt.ttittttﬂttt*ttttttlﬁ.ﬁtﬂti'l*ﬁl*ti*i**ﬁﬁt

s : WED, JAN 13 1988 21:85 GENERATION= 27424.6 LOAD= 26575.1 INTERCHANGE= 8.9 LOSSES= 847.4

s : NO. 28884 76 GENERATORS ON 68 BUSES INTERVAL 23 "HOUR 55 LOAD= 25208.4 SO TEX S @ 25g4.
- : ) & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

WISN C 8 100 TO JEWETT 138 LINE @ 193.X OF MAX LOAD/11/ LNGLVL M 138 TO STPHVIL 138 LINE @ 185.%X OF MAX LOAD/ 1/

ut:t*tu-t-ntuttnat*-t.*a*t*tataiutuutaﬁn**t*ttﬁ**wat*tt*tttntt*t***t*n**:**nntuutat-twuttt.tutntu*ntw.**ut--ttat-*t**ttttt.t:.at*.

s : WED, JAN 13 1988 21:98 GENERATION= 24020.2 LOAD= 23226.9 INTERCHANGE= J.8 LOSSES= 791.3

s : NO. 2884 64 GENERATORS ON 58 BUSES - INTERVAL 23 HOUR 59 LOAD= 21756.7 SO TEX 5 €@ 2599.

2 TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)
LNGLVL M 138 TO STPHVIL 138 LINE @ 102.% OF MAX LOAD/ 1/ .

ttttﬂtﬁtt*t**ttﬁtt*it'ltt*t*l*itﬁtkt***lt***tﬁﬁ**t*t*‘iI*****tttt*ttt*nﬁt'*ttitth*'**Q*tiﬁ.ﬁt-'tt*'!i**ﬁtt.l*t-ﬁt't"tt'*'ﬁitti't*

: : WED, JAN 13 1988 21:11 GENERATION= 22211.2 LOAD= 21532.9 INTERCHANGE= #.8 LOSSES= 676.4
s :+ NO. 2885 57 GENERATORS ON 54 BUSES INTERVAL 23 HOUR 6& LOAD= 29018.4 SO TEX 5 @ 2599.
. ) TRANSFORHER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 104.X OF MAX LOAD/ 1/

tttit.tiiitit*itnt*tt*tt*ti*ﬁi*ti*ti!*t**.**tﬁ*ﬁ*ﬂt*t*ttt*’tttit**tttt*t**ttﬁ*tttitttt.titttttttti***".ﬁ"*"itt.ﬁiﬁt.itﬁttt*tt*ﬁ*



--@---u—-r—-ﬁ-ﬁna-ﬁlu

ATTACHMENT 3 - PAGE 75 OfF 83

RN A AN A S AR A A RN AR AR R A AR R AR AR AR AR AN AN AR AN R A AR A AR AR AR AR AN I A AR AN AN R A AN RN AR AN AR AN A AR R AR AR A AN AR N AR RN AN R AN AR A ARSI AN DA A AR AR NN R AN NN

: 3 WED, JAN 13 1988 21:14 GENERATION= 23145.3 LOAD= 22298.4 INTERCHANGE= ‘&.8 LOSSES= 845.1
s + NO. 2898 68 GENERATORS ON 55 BUSES INTERVAL 23 HOUR 65 LOAD= 28799.6 SO TEX 5 @ 2590.
. : # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 111.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 116.X OF MAX LOAD/ 1/
.ittti‘.t**it*l'it***t‘tﬁilt.it*.ttﬂitt**.t*‘lﬁ*i**i**‘ﬁ*ﬁ*tﬂ*t**il‘*******ﬁt*ﬁ*t-*l'*tﬁt*ﬁﬁ**t't*tﬁ‘tt*tﬁ*i*ﬁt..i.ﬁ*ﬁttﬁ*i***'t*ttt
s 3 WED, JAN 13 1988 21:17 GENERATION=  23271.2 LOAD= 22453.8 INTERCHANGE= J.8 LOSSES= 815.4
: : NO. 2892 61 GENERATORS ON 55 BUSES INTERVAL 23 HOUR 67 LOAD= 20959.7 SO TEX 5 @ 2500,
) # TRANSFORMER PROBLEM(S) 2~ LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 148.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 114.X% OF MAX LOAD/ 1/
t.."ﬁﬁ..ﬁltti'.*;ﬁﬁi"'ﬁitﬁii‘ttﬁﬁilﬁﬁ.‘..*t"ﬁﬁ"'i'tit*tﬁﬂﬁ"*'*ﬁ**iﬁ'ﬂtﬂ'ﬁ**.tﬁ.t‘*ﬁt..t'lﬁ.'iﬁ#-i....'*'“ﬁ'.i"ﬁ*ﬂ*lﬁ*'ﬁ*“*;**
: : WED, JAN 13 1988 21:20 GENERATION= 22112.2 LOAD= 21418.8 INTERCHANGE= #.9 LOSSES= 691.4
t : NO. 2893 58 GENERATORS ON 54 BUSES INTERVAL 23 HOUR 68 LOAD= 19892.8 SO TEX 5 € 2599,
) ’ & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 181.X OF MAX LOAD7 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 186.X OF MAX LOAD/ 1/

AEAAAN AR R KA R AR AR A RARN AR R AR AR A ARKRARARR AR RAAR AR AN N AN AR ARAAR A AR AAAARRAANAAN AN ANARNANARARNARNANNRREAASARAARARARRRARNAARRANARARNRARRRRRNNRNRANRNAN AR

H s WED, JAN 13 1988 21:23 GENERATION= - 23028.9 LOAD= 22212.6 INTERCHANGE= P.0 LOSSES= 814.2

: : NO. 2894 61 GENERATORS ON 56 BUSES = ) INTERVAL 23 HOUR 69 LOAD= 298711.8 SO TEX 5 @ 2509.
: ) “ # TRANSFORMER PROBLEM(S) 2 LIKNE PROBLEM(S)

LEON 1384T0 LNGLVL M 138 LINE @ 188.% OF MAX LOAD/ 1/ - LNGLVL M 138 TO STPHVIL 138 LINE @ 114.% OF MAX LOAD/ 1/

I R R s R R R R R R R R R R RSS2SR R R 2R R0 22222 22 2 2 2223 X222 2 28332222 22232 2222222222 X222 222323 X 20

s s WED, JAN 13 19838 21:26 GENERATION= 23918.3 LOAD= 22237.06 INTERCHANGE= #.0 LOSSES= 779.2

s : NO. 2896 61 GENERATORS ON 55 BUSES INTERVAL 23 HOUR 71 LOAD= 28736.2 SO TEX 5 @ 2590.

. : : @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 189.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 114.X OF MAX LOAD/ 17/

AARAEAN R R AR R AN R AN A AR AN A AR AR AR AR R AN R AR AN AN AR R A AN AR A AR R RN RN AR AR A AN R AN ANARAN AN A AN R AN RANN RN AN AAAN AN AR AN ARA AN AA AN RAA A ANANRNANANN AN AN NN AW
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.t'9'ﬁ.tltﬂ.ti*..ﬁ..-.i.itt.....'.*.Qli-t....*ﬁﬁ'*.’.'t'ﬁﬂ.tttﬂtﬁ.t" xtt."ﬁ**""ﬂ"."ﬁ."t"t.'ttiﬂ.'.i.t..ﬁ.'...."'.ﬁ.*.'..ﬁ.

: : WED, JAN 13 1988 21:29 GENERATIOM = 21472.3 LOAD= 208802, 58 INTERCHANGE = 9.8 LOSSES=- 668.4
: : NO. 2981 55 GENERATORS ON 53 BUSES INTERVAL - HOUR 77 LOAD= 19256.7 SO TEX 5 @ 25¢0.
g TRANSFORMER PROBLEM(S) . 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX " w/ 1/

IIER 2R 2222222222222 222222232 X222 X222 Al AR RAR KA RN R AR R AR R AR A AR AN A A AR AR R R AN AR RN R RN A AR AR N RN AR R ERAANARENARINRNNRRANRANARRRARRSR -

: : WED, JAN 1° 1988 21:32 GENERATION= 24292.6 LOAD= 23437.2 INTERCHANGE= 8.8 LOSSES= 853.2

: : NO. 2986 65 GENERATORS i 59 BUSES INTERVAL 23 HOUR 82 LOAD= 21973.5 SO TEX 5 @ 2589.
. ' 0 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 1°. LINE @ 189.X OF MAX LOAD/ 1/  LNGLVL M 128 TO STPHVIL 138 LINE @ 115.X OF MAX LOAD/ 1/

HRARKRARAAANRRANN S . AR AR R AR RN AN AR R AN AR R AR AR R RN AR R AR R A A R AR R R AR AR AR AN R AR R KA A AN A AN T A AR A RN AN AR AR R AR RN AR R AN AN AN N AN N AN RN RN R KRR AR AN AR AN

3 : WED, JAN 13 1988 21:35 GENERATION= 23#26.9 LOAD= 22261.8 INTERCHANGE= #.8 LOSSES= 763.0

s i NO. 2907 61 GENERATORS ON 65 BUSES INTERVAL 23 HOUR 83 LOAD= 20761.9 SO TEX S5 @ 2599.
& TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 195.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 118.X OF MAX LOAD/ 1/

KRR AR A AR AR A AN AR NN AN R A AR R AR R AR AR A AR A AN AR A AR AR A AR R AR A AR AR RN AR A R A A AR RA R AR R A AR AR AN AN A AR AR AR AN A AR AN N R AR A AN BRI A IR AR A NA NN N AN RRRARNA AR

s s WED, JAN 13 1988 21:38 GENERATION= 20138.6 LOAD= 19631.3 INTERCHANGE= g.0 LOSSES= 497.9 ¢
s __: NO. 2911 53 GENERATORS ON 48 BUSES INTERVAL 24 HOUR 3 LOAD= 18849.8 SO TEX 5 @ 2590.
& TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 193.X OF MAX LOAD/ 1/

BARRNRERARR AR A REA AN R R EIRARR AN AR R AR AR AR AR AN AR AR AN AR A A AR AR KRR AN A AN AR AR R AR AR RRAN AN A AR AN AARARNAAARRRRE N AR AR AR ARRARN R RN AR ANAN RN N R RN AR R

s s WED, JAN 13 1988 21:41 GENERATION= 27389.2 LOAD= 26419.8 INTERCHANGE= .8 LOSSES= 967 .9

3 ;. NO. 2917 67 GENERATORS ON 58 BUSES INTERVAL 24 HOUR 9 LOAD= 25048.7 SO TEX 5 @ 2590.
: @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 101.X OF MAX LOAD/ 17 LNGLVL M 138 TO STPHVIL 138 LINE. @ 186.X OF MAX LOAD/ 1/

RARARARN RN R AN R AR AR R A AR AN R R A AR A RN AN AR AR AR AR RN A A AN R AR AR RN RN R A AR AR RN AR AN KRR AR RN AR AN AR RN RN AR R RANAANNN AN N RN ANRERANARRN AN AN AR NAR AN NRTR RN



----na—-—ﬁm-ﬁ---—b-

ATTACHMENT 3 - PAGE 77 OF 83

...'t'ﬁ‘itﬁttt"tt.ﬂti...*‘ﬂtt'ﬂ.".t*t.*"*"‘Q.tﬂ*ﬁﬂ‘.'*'i'*'itﬁl*ﬁtQ".ﬁ*.ﬁ..ﬁﬁ.'htﬂ-ﬁ.'tﬁ.tﬂtﬁﬁt.*.'*...‘..'.'..‘.I.tttﬁi.ﬁ*t.t..

s s . WED, JAN 13 1988 21:44 GENERATION= 28416.2 LOAD= 27418.8 INTERCHANGE= #.8 LOSSES= 1883.09
: + NO. 2918 74 GENERATORS ON 63 BUSES : INTERVAL 24 HOUR 18 LOAD= 2697#.3 SO TEX 5 @ 2500.
@ TRANSFORMER PROBLEM(S) I LINE PROBLEMI(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 1985.X OF MAX LOAD/ 1/

P I R A I T Yy *xx2x73 2222322t 22 23 S22 2 2222 2 R 22 A2 22222 2 s R 2222 2t s s R R 22222222 2 222 222 RS2 222228228 203

$ s WED, JAN 13 1988 21:47 GENERATION= 22932.7 LOAD= ' 22208.9 INTERCHANGE= f.8 LOSSES= 721.6
: : NO. 2920 57 GENERATORS ON 51 BUSES INTERVAL 24 HOUR 12 LOAD= 28787.3 SO TEX 5 e 258089.
: & TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138-TO LNGLVL M 138 LINE @ 186.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 111.X OF MAX . LOAD/ 1/

' T2 A I sy 1223222333 22332 2 2 22 2 2 22222 2222 22 R 22 R 222022 a2 22222 222232228 222222222222t 2Rt 2 R 22

s : WED, JAN 13 1988 21:50 GENERATION= 21776.8 LOAD= 21162.2 INTERCHANGE= .9 LOSSES= 613.2
3 t NO. 2923 56 GENERATORS ON 59 BUSES INTERVAL 24 HOUR 15 LOAD= 19628.2 SO TEX 5 @ 2548.
B TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 193.X OF MAX.LOAD/ 1/

ttl*ti*ttitit**tttttﬁ.'ﬁtttttt*tttl*ttti**.*ttt*i‘tkﬁ**tt**Ittt*t*t**tt****t*t*‘itttittt*it’it'tt.ltttt‘...tt*tki*iﬁt**itt*l‘ﬁﬁ'lt**.

3 s WED, JAN 13 1988 21:53 GENERATION= 27411.8 LOAD= 26434.8 INTERCHANGE= #.4 LOSSES= 974.6
s : NO. 2925 72 GENERATORS ON 61 BUSES INTERVAL 24 HOUR 17 LOAD= 25864.1 SO TEX S5 @ 2500.
® TRANSFORMER PROBLEM(S} 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 192.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 108.% OF MAX LOAD/ 17.

tttutl‘t*itt**‘tt*ﬁ**iitttﬁtt***t*t*i***i****iﬂ*i*!*tt******ﬁttﬁ***i*’*t**tittitti'*tttt'*ﬁtﬁilt.t-t**t‘t.i‘ltt*ﬁ*i*i*i-***ittwtﬁttt

: s WED, JAN 13 1988 21:56 GENERATION= "27835.9 LOAD= 26899.9 INTERCHANGE= .9 LOSSES= 942.6 .
s i : NO. 2926 74 GENERATORS ON 63 BUSES INTERVAL 24 HOUR 18 LOAD= 25534.2 SO TEX & @ 25040.
2 TRANSFORMER PROBLEM(S) 2 LIKRE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 102.% OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 187.%X OF MAX LOAD/ 1/

*'iiit*ﬁ***t***ﬁ*t*i***.ﬁ******t*’*****i********ﬁiﬁ***ﬁﬁ*t*****t*ti***iﬂ**ﬂ**iﬁﬁ*ﬁﬁt'.t’*‘"ﬁi*t‘.i**ﬁ*"*.‘*ﬁ‘*ﬂ*ﬁﬁﬁ*ﬁ'i**ﬁﬂﬁ***ﬁ'

»



ATTACHMENT 3 - PAGE 78 OF 83

‘ﬁ.t'tﬁ*i..iﬁt*'ﬁttltﬂﬁ!-t.i..'ﬁ*ﬂﬂ..t.‘ﬁl‘t.t*t*ﬁt.‘l'ﬁ..-t.l'.t._ttittti-'ﬁ"..l'.'."‘.*t.'.'ti't..'ﬁtQ.ﬂ...t'tﬁ.ﬁtl..-ﬁ*t...*ﬁ'ﬂ-.

s s WED, JAN 13 1988 21:58 GENERATION= 28736.8 LOAD= 27739.5 INTERCHANGE= B#.8 LOSSES= 994.4
: : NO. 293¢ 76 GENERATORS ON 64 BUSES ) INTERVAL 24 HOUR 22 LOAD= 264#9.2 SO TEX 5 @ 2599.

® TRANSFORMER PROBLEM{S) 1 LINE PROBLEM(S)
LNGLVL M 138 TO STPHVIL 138 LINE @ 185.X OF MAX LOAD/ 1/ ’

AAKRR AR A AN AT AR AT R AR AN A R RN AR ANN A RN R AN NN AR AR AR A RN A AR A A AR AR AR AN RN AR AR R A A AR AR R AR AN R R ANR AR AN NN AN ANANRAAN AR AAR AN AR AN NN ARANANRNN

s 3 WED, JAN 13 1988 22:02 GENERATION= 27922.7 LOAD= 26956.7 INTERCHANGE= 2.9 LOSSES= 963.6

H 3 NO. 2931 73 GENERATORS ON 63 BUSES INTERVAL 24 HOUR 23 LOAD= 25682.1 SO TEX S5 € 2500.
; # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 191.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL . 138 LINE @ 106.%X OF MAX LOAD/ 1/

[ 22323 2 R332 222222222222 2222222t 22 22 22222222 22t 2Rt st 2Rl s i Y R RS 22 2 823 222823 232822222

3 s WED, JAN 13 1988 22:05 GENERATION= 28043.1 LOAD= 270855.7 INTERCHANGE= #.8 LOSSES= 985.0
- s : NO. 2936 71 GENERATORS ON 62 BUSES INTERVAL 24 HOUR 28 LOAD= 25794.3 SO TEX 5 @ 25989.
2 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 182.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 187.X OF MAX LOAD/ 1/

I 2 2 e R R R R X 2 2R 2222222222 X2 22222 22 2R f R 22822 2R R 2 s f i 2 2 2t s R s 2 s eI R SRS R X 2222220

H : WED, JAN 13 1988 22:08 GENERATION= 27746.5 LOAD= 26768.8 INTERCHANGE= .8 LOSSES= 976.4
B : NO. 2937 73 GENERATORS OHN 63 BUSES INTERVAL 24 HOUR 29 LOAD= 254£7.5 SO TEX 5 @ 2500.
) @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
LEON 138 TO LNGLVL M 138 LINE @ 193.X%X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 1989.X OF MAX LOAD/ 1/

AN REARA RN AR R AR R AR R AN RN AR R AR A AN RN RN AN RN AR AN ARN R R A A AR AN A RN AR AR RA AN RN AA R RN RAN AR RN AN AR ARARRA RN AARARARANARA R AR RAN N RARN AR RN RN NN

s : WED, JAN 13 1988 22:11 GENERATION= 27350.7 LOAD= 26422.8 INTERCHANGE= #.8 LOSSES= 9265.7

s : NO. 2942 69 GENERATORS OH 59 BUSES . INTERVAL 24 HOUR 34 LOAD= 25851.7 SO TEX 5 € 25080.
@ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE € 100.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 185.X OF MAX LOAD/ 1/

2222222 222222222222 2R 2R 222 2 X2 2222 Rt s2 222 2R X222 2222228222222 2R 2222222 22 2 2R Rt R 2228 2 2 2 X 2 R R 20 R 2
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: s WED, JAN 13 1988. 22:14 GENERATION= .21183.7 LOAD= 28636.4 INTERCHANGE= 8.8 LOSSES= 545.5
: : NO., 2945 53 GENERATORS ON 48 BUSES INTERVAL 24 HOUR 37 LOAD= 19986.2 SO TEX 5 @ 2500.
: & TRANSFORMER PROBLEM(S) iI- LINE PROBLEM(S)

LﬁGLVL M 138 TO STPHVIL 138 LINE @ 181.X OF MAX LOAD/ 1/

AARNR R AR R R R AN AR AR A AR A AN RN AR AN R AN R AR RN AN R AR RN AR AR AR AR A RN A AR AR AN R AR AR AA RN ANARN AN ARARNANR AN N AR A ARA N AN NNANR R AANNNRA B ARN NN AN AR ANR RN

s H WED, JAN 13 1988 22:16 GENERATION= 21840.8 LOAD= 21228.2 INTERCHANGE= B#.8 LOSSES= 614.2
3 : NO. 2947 53 GENERATORS ON 48 BUSES . INTERVAL 24 HOUR 39 LOAD= 19696.3 SO TEX 5 e 2590.
: # TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

LNGLVL M 138.-TO STPHVIL 138 LINE @ 182.X OF MAX LOAD/ 1/

.ﬁ.ttt.ﬁtiiittﬁiti*t.ttﬁt.ﬁttt!iiit‘ﬁtt'tﬁi*i‘tt*it'tt**ttttltt'*t*!t***ttttt*itt.iﬁﬁi'tt-ttltlt'i'*t"ﬁt'.*ttﬁt...*ﬁ'ﬁ..l.****ltt

t s WED, JAN 13 1988 22:19 GENERATION= 23358.8 LOAD= 22685.8 INTERCHANGE= #.9 LOSSES= 751.5

' : NO. 2951 54 GENERATORS ON ~ 48 BUSES INTERVAL 24 HOUR 43 LOAD= 21115.8 SO TEX & @ 2500,
) . . : @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL ¥ 138 LINE @ 186.X OF MAX LOAD/ 1/ : LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/

-Ittt'!tti.t**ttttﬁﬂtttﬁtttt*t****t#it*t*ti*ttttt.ﬁt*ﬁ't*ttit*t****ttt#*ﬁ*t!tﬁ***t't‘tttItiit't.ﬁ*it**ﬁt*.t..ﬂttt"tt-ﬁtttti.tﬁtt*

3 ot WED, JAN 13 1988 22:22 GCNERATION~ 21520.0 LOAD= = 20921.8 INTERCHANGE= #.8 LOSSES= $97.7

t : NO. 2852 58 GENERATORS ON ~ 45 BUSES INTERVAL 24  HOUR 44 LOAD= 19379.4 SO TEX 5 @ 2500,
) # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON T 138 TO LNGLVL M 138 LINE @ 1981.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 137.2 OF HAXFLOAD/ 1/

ti'tl".itﬁ**ilttttitt.tttﬂ*it*it*attﬁtttﬁtt*ﬁlﬁt**tt*tttﬁ.ii*t**t**i**tiitiltl*..t*t.ttﬁt.tt*tittﬁttt.ﬁﬁ.iit*.ltl*.**t*iﬂ..ﬂﬁt*ﬁ.

s s WED, JAN 13 1988 22:25 GENERATION= 21943.7 LOAD= 21387.1 INTERCHANGE= .9 LOSSES= 635.1

s : NO. 2953 58 GENERATORS ON 45 ‘BUSES INTERVAL 24 HOUR 45 LOAD= 19777.5 SO TEX 5 @ 25989.
oo # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 183.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 108.X OF MAX LOAD/ 1/

ttt.tﬁ'tttt-ttt*t*tﬁtiii*it*ttﬁitl***ﬁiﬁt.*ﬁ*iﬁ'ﬁ****ll*****ﬁti**t*'ii.tqtt*ﬁt**.'Rtiitﬁi'.l-t*iitti‘l.t"t.ttti...ﬁit'**i.ttltﬂﬁ.
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..t‘t't.'t-.ﬁ.ﬂ...‘..-Q.lﬂt.ﬁﬁtttﬂtﬁﬁﬁ.it..ﬁi.t*tt-tt'ﬂ*l'....h.'*tttQQQQ..'....'.*'.'.Q.‘I*.Qt.ti"t.“-'...O..".'O..t't....ﬂi..

3 s WED, JAN 13 1988 22:27 GENERATION= 207#6.6 LOAD= 29145.2 INTERCHANGE= f.5 LOSSES= 560.0
s + NO. 2956 1 GENERATORS ON 45 BUSES INTERVAL 24 HOUR 48 LOAD= 18579.7 SO TEX 5 @ 2509.
2 TRANSFORMER PROBLEM(S) 2 LINE PROBLEMIS)

LEON 138 TO LNGLVL M 138 LINE @ 183.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 1989.X OF MAX LOAD/ 1/

..ttti.tit'.'tt.t*ttﬂ*ttt'ittttt.tit-ttittttttﬁ*!i*t**.*tiitﬁﬁtt***tti**t*tt'*t*itiﬁ.'**tiﬂ.t*!*ttitﬁ‘-tﬁt*tt'ﬁ..i.-ﬁ.ﬁttﬁttttﬁ*i*

s s WED, JAN 13 1988 22:38 GENERATION= 23628.1 LOAD= 22894.7 INTERCHANGE= 2.8 LOSSES= 731.2
: :+ NO. 2963 52 GENERATORS ON 46 BUSES INTERVAL 24 HOUR 55 LOAD= 21434.2 SO TEX 5 @ 25040.
: & TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

ANGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/

ttltittit"tt*liti.t**tﬂ’tt!tiittltiltitt't.itiﬁtt.ttt*tlil*twtﬁit*ttt**tttt*tﬁﬁ'*'*t’t't.'!!titiiQittttt*.'li..'t‘ttﬂtﬁ*ii**ﬁ**"

3 : WED, JAN 13 1988 22:33 GENERATION= 2336#.6 LOAD= 22591.9 INTERCHANGE= 8.8 LOSSES= 766.4
3 : NO. 2967 51 GENERATORS ON 46 BUSES INTERVAL 24 HOUR 59 LOAD= 21182.2 SO TEX S @ 2590.
@ TRANSFORMER PROBLEM(S) i LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE € 193.X OF MAX LOAD/ 1/

'ti*ttﬁ.'tttﬂ*tt**t.tt'.tttﬂ.ti*ttut*l*'tt!l*tt**ttt.*Ili.tﬁﬁlttttttt*i*t'itt't'.ﬂﬁ*ﬁtitlﬁl*-ﬁtttltﬂ*ﬁ.*.ﬂ.‘.*tttﬂ.‘ii..'i--t.'t..

s : WED, JAN 13 1988 22:36 GENERATION= 21324.2 LOAD= 2@754.1 INTERCHANGE= #.8 LOSSES= 568.5

3 : NO. 2968 58 GENERATORS ON 45 BUSES INTERVAL 24 HOUR 64 LOAD= 19207.5 SO TEX 5 @ 2500.
: 9 TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 121.X OF MAX LOAD/ 1/ .

tta-tauuttaatna-n*tut-wt-t**ttut*ttt*:w*tautttant*att*t-uut*tw*taa**tt*utttta*ttutu--tta-tta-attt-.tatt--ttttaaa.ttttn:tt-t-*-*at-

s : WED, JAN 13 1988 22:39 GENERATION= 22348. 5 LOAD= 21642.8 INTERCHANGE= #.9 LOSSES= 7903.8

s + NO. 2972 59 GENERATORS ON 45 BUSES TERVAL 24 HOUR 64 LOAD= 20123.6 SO TEX 5 @ 2599.
- ‘ . # TRANSFORMER PROBLEM(S) I LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 182.X OF MAX LOAD/ 1/

t-lt*.i'tﬂiitttttll*tti.tt.*itit*ﬁ*Itttlﬁtﬂtitittﬁ*tﬂi**ﬁ*.itt.u*ti*t*ﬂi.t‘t't'iﬁ.*'.*tﬁ‘..'tt'ﬁ'*'..*.ﬁ*ﬁ"‘*'ﬁ.iﬂlt'tt*ttt.tt*tﬁ

s s WED, JAN 13 1988 22:42 GENERATION= 23947.2 LOAD= 23119.8 INTERCHANGE= 9.8 LOSSES= 825.1

s .t NO. 2974 55 GENERATORS ON 48 BUSES INTERVAL 24 HOUR 66 LOAD= 21646.3 SO TEX 5 @ 2590.
) # TRANSFORMER PROBLEM(S) 2 LINE PROBLEMIS)

LEON 138 TO LNGLVL M 138 LINE @ 1908.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/

tﬁtlt.ﬂﬂ'tti'ttitit*tiiﬁi‘ﬁilktt*iittiitttﬁ**t****ttttt*tt*tti-ttﬂ.'ttlt*t.*it.ttt-""i*'.*il'.ﬁﬁ*.'..*'tttﬁt.it.it.tt‘*'*l.tl*t.
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s 3 WED, JAN 13 1988 22:44 GENERATION= 22255.6 LOAD= 21596.8 INTERCHANGE= '~ 0.8 LOSSES= 657.8
3 : NO. 2975 51 GENERATORS ON 46 BUSES ’ INTERVAL 24 HOUR 67 LOAD= 20975.5 SO TEX 6§ e 2508%.
- # TRANSFORMER PROBLEM(S) 1 LINE PROBLEMI(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 193.X OF MAX LOAD/ 1/

ttttliﬂﬁi'tittt*tlti.#*tt*it***.llﬁtﬁtittﬁ*t**.i****ﬁ****-t.t*tttt'*t*ﬁt*ti*"ﬁ**.'ﬁ‘i*iti!ﬁ&l*ﬂittﬂ.ttt...tt'...ﬁt‘.'ﬁi’**i*!**tt

1 s ) WED, JAN 13 1988 22:47 GENERATION= 22184.9 LOAD= 21456.8 INTERCHANGE= 0.8 LOSSES= 646.3
[ : NO. 2977 51 GENERATORS ON = 46 BUSES INTERVAL 24 HOUR 69 LOAD= 19932.8 SO TEX 5 @ 2544.
L . . @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEM(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 183.X OF MAX LOAD/ 1/

t.ﬂtt!ﬁt‘lit.Q.ﬂt*ttiltﬂt*tititli*'ﬁt.tttﬁt.titi*tl.ﬁiititt**ﬁn.*itt*i*ﬁﬁ*t*****tﬁt..lt!tt.ttittttﬁitliﬁ.t"*'ﬁi.it-tﬁ*iﬁ*'..ﬁtttt

3 : WED, JAN 13 1988 22:50 GENERATION= 23907.6 LOAD= 23143.9 INTERCHANGE= #.0 LOSSES= 842.4
: : NO. 2978 55 GENERATORS ON 48 BUSES INTERVAL 24 HOUR 708 LOAD= 21671.2 SO TEX 5 @ 2500.
- . # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE @ 128.X OF MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 113.X OF MAX LOAD/ 1/

.ﬁitltt.i*itttitlt.t.ttﬁﬁ'**t*ﬁ*ii*ttltttilitttit*.t*it**tt!t*tit***t**t*'t**tlt'iR!'*-ﬁﬁﬁt*lt.*tlttttﬁi*'tﬁ.tt.tt..'!'ﬁﬁtttt.t.tt

s : "WED, JAN 13 1988 22:53 GENERATION- 22954 .8 LOAD= 22214.9 INTERCHANGE= #.8 LOSSES= 736.9

s s+ NO. 2979 51 GENERATORS ON 46 BUSES ) INTERVAL 24 HOUR 71 LOAD= 208713.6 SO TEX 5 @ 25990,
. k # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON vl38 TO LNGLVL M 138 LINE @ 196.X Of MAX LOAD/ 1/ LNGLVL M 138 TO STPHVIL 138 LINE @ 112.X OF MAX LOAD/ 1/

*'..'t*ttt.ﬂ.ttﬁ*tititltitltittttt*llﬂiitt*ittﬁtitﬁttttﬁt!ttﬁ*.*ttﬁ*tﬂttt'ﬁttitt'liﬂﬁ‘*tt'-*'itt'*.‘!.ﬁt...t.i‘i..ttttﬂ.ﬁt.tttttﬁﬂ

t <o WED, JAN 13 1988 :56 GENERATION= 22872.9 LOAD= 21483.7 INTERCHANGE= #.8 LOSSES= 667.5
3 : NO. 2986 51 GENERATORS ON 45 BUSES INTERVAL : 24 HOUR 79 LOAD= 19877.1 SO TEX 5 @ 2540.
' @ TRANSFORMER PROBLEM(S) 1 LINE PROBLEMI(S)

LNGLVL M 138 TO STPHVIL 138 LINE @ 181.X OF MAX LOAD/ 1/

ﬁl.ﬁ..".*ﬁ‘..t.tﬁtt***ﬁ*'ﬁl***ﬁRlﬁ.ﬁ.it'.***ﬁi*ﬂ*.ﬁﬁ***‘ﬁtt*t'****‘ﬁiﬁ**"ﬁ*‘i'**.*.*"t..*‘.‘ﬁﬁ*..*"ﬁ'-'***"ﬁ."*.ﬁ*"‘Q.litti*
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: : WED, JAN 13 1988 22:59 GENERATION= 22633.8 LOAD= 21912.4 INTERCHANGE= 8.9 LOSSES= 718.5

: : NO. 2988 58 GENERATORS ON 45 BUSES INTERVAL 24 HOUR 81 LOAD= 28481.7 SO TEX § @ 2500.

_— : 8 TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

LEON 138 TO LNGLVL M 138 LINE € 181.X OF MAX LOAD/ 1/ LNGLVL M 128 TO STPHVIL 138 LINE @ 126.X OF MAX LOAD/ 1/

..ﬁtﬁ.tti.'t.i".tt.*ﬂt*'***I't“.'t"'rtﬁ*ﬁ.*ﬂit‘.itt*!it*ﬂ**tttit****ﬂ"tti**t!ﬁﬁ‘*Iﬁ'ﬁti**ﬁtti'l‘*ﬂ*...l‘.iiﬁﬁ.'...-ﬁ'..'tﬁ"ﬁlt*ﬁ

: : WED, JAN 13 1988 23:82 GENERATION= 26001.3 LOAD= 25264.9 INTERCHANGE= 8.8 LOSSES= 815.9

: : NO. 2995 77 GENERATORS ON 68 BUSES INTERVAL 25 HOUR 4 LOAD= 23857.9 COM PEAK @ 2878.
: v # TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

RNDRK 138 TO RNDRK WH 138 LINE @ 187.% OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL B8 138 LINE @ 183.X OF MAX LOAD/ 1/

.I‘tit...ﬁﬁ.ttﬁ.i*.ﬂ"i*!ﬁt*'tt‘tﬁﬁiﬂtﬁ.i.ﬁt..*.tﬁ..lﬁ**ﬁﬂiﬁﬁﬁtti‘t"*'.ﬂﬁ;tiﬁlI't'ﬁ"ﬁ*'lﬁ*l"tﬁ't..t'.'."**ﬁ*.*....'..ﬁﬁi*-*tﬁ*tt

' : WED, JAN 13 1988 23:85 GENERATION= 27044.7 LOAD= 26289.3 INTERCHANGE= 9.9 LOSSES= 834.9

: : NO. 2996 79 GENERATORS ON 78 BUSES INTERVAL 25 HOUR 5 LOAD= 24831.5 COM PEAK @ 2879.

@ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)
RNDRK 138 TO RNDRK WH 138 LINE @ 184.% OF MAX LOAD/ 1/  RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

AR AR R RN AR R RN RN AN RN N AN B R R RN ANARNRRARR A RANA RN N AR R RAN R AN R AARA R AR RARRAR AR R ARNARNARARAANR A AR ANN A RANRR AN AR ARRAANAANANANAAANARAAAARARNAR AN A RN RN

t H WED, JAN 13 1988 23:98 GENERATION= 27298.3 LOAD= 26574.7 INTERCHANGE= #.% LOSSES= 723.5 .

s i : NO. 39098 82 GENERATORS ON 73 BUSES INTERVAL 25 HOUR 17 LOAD= 25288.3 COM vEAK @ 2970,
. 1 TRANSFORMER PROBLEM(S) 2 LINE PKOBLEM(S)

RNDRK 138 TO RNDRK WH 138 LINE @ 193.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 182.X OF M.x LOAD/ 1/

'.ttllﬁ"ﬁtt'tit'!t*.t*ﬁl*tﬁ*tt**'i*tttt*i'**tl*tl*ﬂ*t*’t*ﬁﬂ‘tttﬂ*ﬁttit"**.t"t'*ﬁt-""*‘..*'*.*. L ENARANARARA AR AR EARAAN IR AARNN AN NARN

: H WED, JAN 13 1988 23:11 GENERATION= 27685.7 LOAD= 26904.4 INTT. . HANGE= 5.8 LOSSES= 781 .1

3 :+ NO. 3009 86 GENERATORS ON 75 BUSES - INTERVAL 25 {iWUR 18 LOAD= 25%548.2 COM PEAK @ 20879.

P TRANSFCKMER PROBLEM(S) 1 LINE PROBLEM(S)
RNDRK S 138 TO MCNEIL 8 138 LINE € 101.X OF MAX LOAD/ 1/

AR AN R AR N AN AN RN AN AR RA R R A NN AR AR AR R RN RA AR AN AN N AN AR A AN N A RN A A AN AR AN N AR RN AN R AR N A AN R A RN RN AR AARAAAAN AR AR NANR AR AR R AN AR A AARRA A AR N ANNRN AR ARARN
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...ttlttttiﬂ.'...t..‘....ﬁt.ﬂ.i.‘t.....‘.ttQ..Q.t..*.t.ﬂﬁﬁ.ﬁ*ﬂl..ﬂtttt‘l'.t..ﬁ....ﬂt'.*‘Qﬁ..ﬁttil.t'ﬁt.tt-.'.'ﬁ.....'.Qt.'..Q.'.ﬁ’

t s © WED, JAN 13 1988 23:14 GENERATION= 27564.8 LOAD= 26833.8 INTERCHANGE= 2.9 LOSSES= -731.6
s + NO. 3920 83 GENERATORS ON 73 BUSES : INTERVAL 25 HOUR 29 LOAD= 25474.6 COM PEAK @ 20870.
# TRANSFORMER PROBLEM(S) 1 LINE PROBLEMIS)

RNDRK S 138 TO MCNEIL 8 138 LINE @ 148.X OF MAX LOAD/ 1/

AR AR AN AN AN AANNA RN AN AN N AR AR R ANA RN A N AR AN BN AR AN AR AR AR AN AR AN N KRR AR AN AR RN AN A ANRAIA R A AR AR A RARAAA RN AR ARRARANRAARARARAANRARARANRAARRANRR AN ANANR RN

t 3 WED, JAN 13 1988 23:17 GENERATION= 28152.1 LOAD= 27465.7 INTERCHANGE= 8.8 LOSSES= 685.9

s : NO. 3024 92 GENERATORS ON 77 BUSES INTERVAL 25 HOUR 33 LOAD= 26126.9 COM PEAK @ 20748.
. ) g TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

RNDRK 138 TO RNDRK WH 138 LINE @ 188.X OF MAX LOAD/ 1/ . RNDRK 'S 138 TO MCNEIL 8 138 LINE @ 182.X OF MAX LOAD/ 1/

.ttttt.iﬁttlitlttlttt.itﬂﬂ.t*t*itttt.it.t.t*ttt‘ﬁi*.i't**ﬁ!*tt*.*i*t*‘ﬁ*ttt*ttﬁ*itﬂ*t*ﬁtittt.ttttitl.iit*.ttt'it*t"tt‘t'!.**'ttt.

: : WED, JAN 13 1988 . 23:20 GENERATION= 26698.4 LOAD= 25852.4 INTERCHANGE= - #.4 LOSSES= 756 .8

s 3 NO. 3931 77 GENERATORS ON 69 BUSES INTERVAL 25 HOUR 49 LOAD= 24463.1 COM PEAK @ 2874. -
" @ TRANSFORMER PROBLEM(S) 2 LINE PROBLEM(S)

RNDRK ° 138 TO RNDRK WH 138 LINE @ 185.X OF MAX LOAD/ 1/ RNDRK S 138 TO MCNEIL 8 138 LINE @ 162.X OF MAX LOAD/ 1/

ﬁltt*t.t*i*ttﬁt.tttt*t*tt*itii**t*t**tﬁ*l*it*ttl*i*ﬂ't.**tt*i*t*t*tttﬁtitﬁt*‘ttﬁtﬁti*tﬁﬁititilt'itt.it.‘..ﬁﬁﬁ.*ﬂt'ﬁ'liit*ﬁttﬁttt..

s s WED, JAN 13 1988 23:23 GENERATION— . 26442.2 LOAD= 25048.2 INTERCHANGE= - #.9 LOSSES= 1086.3
: : NO. 3104 78 GENERATORS ON 68 BUSES INTERVAL 26 HOUR 38 LOAD= 23626.2 SO TEX 5 @ 2590.
: 1 TRANSFORMER . PROBLEM(S) # LINE PROBLEM(S)

HEARNE 8 180 TO HEARNE 9 1909 XFMR @ 184.X OF MAX LOAD/11/

'ﬁ*l!t*l'i.ﬂt*tt.'*titit*t*tttkititiﬁiﬂltt***t**‘***tit**ttﬁﬁ*Itttﬁttl*t*"t!tﬁ*ﬁ*iﬂ*t'*tittttl.ﬂtti..*l.ti*t.tt'tttﬁ.i*tttttiti‘.

(PROGRAM REVISION #52287) RUN ON 51113/88 BY BJB . 23:23



W N B EBE EFE EFE E EE W FE N B W B



- s s W

P RAFRSRIE
EN s
R, R

dmny osnen

TUELECTRIC

February 4, 1988

Mr. Bill Moore

Public Utility Commission of Texas
7800 Shoal Creek Blvd., Suite 450N
Austin, Texas 78757

Subject: Final Draft of the PUCT Bulk Power Trahsmission Study E
Dear Mr. Moore:

TU Electric appreciates the opportunity to provide comments on the‘subject

“study. As a participant in economy energy transfers throughout ERCOT, we are

very interested in potential savings by member utilities that could ultimately
benefit our customers. However, as you are well aware, the task to realisti-
cally uncover the true savings is not an easy one and there are many differing
opinions on the best approach. '

TU Electric is of the opinion that perhaps the best way to optimize the
operation of ERCOT is through measurable positive changes as experienced by
programs such as the "brokerage system", which evolve over time and not
through drastic changes in its current operation. These programs not only
foster closer cooperation among the utilities (an absolute necessary
ingredient for any savings), but also provide a mechanism for utilities within
ERCOT to adopt to the marketplace as factors such as fuel costs dictate.

Again, thanks for the opportunity to provide input into your study and please
accept our comments attached. ' ‘

Ydurs very truly,

Dwight F. Royall ,
Manager, Regulatory Services

DFR:cm
Attachment

2001 Bryan Tower - Dallas, Texas 75201 - 214 653-4600
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TU Electric's Response to the
Final Draft of the Bulk Power Transmission Study

In response to the draft of the‘PUCT'staff Bulk Power Transmissfon Sfudy,JTU
Electric believes that the results obtained ére basedkon,unrea1istic assdmp-
tions and éhou]d nbt be uséd as support for imp]ementing costly changes to the
ERCOT bu1k power system or its present opérétions. Although the Commission |
staff made a significant effort durihg the limited timé and with 1imited’
resources, the potential savings expressed in the report have been
significant]y overstated and many expenses were not qUantified. Most
importantly, if the identified power transfers were implemented, the
reliability and stability of the bulk power system would be ‘serious1y

jeopardized.

when using complex bulk power system models, it is imperative that the input
assumptions and corresponding output accurately . reflect actual system
conditions and constraints of the bulk power system.ﬂ'it is the opinion of TU
Electric, wfth literally hundreds of mah-years experiénce in bulk power
planning, that the study has not met this basic réquirement. Errors in the

study's assumptions and logic are listed below:

1. Average gas fuel costs were used instead of marginal fuel costs.

Since fuel costs are the largest sing1e‘margina1 factor affecting the
price of electricity, utilities' practice is to load up their most
efficient units that burh the cheapest fuels. These generating units
are, for the most part, base-loaded and are fired by solid fuels, such

as lignite 'and coal. As a result, most ERCOT utilities depend on

natural gas-fired power plants to provide the generation that would be



2.

available for bulk power transfers. However, these gas-fired plants

must first use the portion of the gas under committed .fuel supply

contracts during a given year, and the balance of the gas requirement
is purchased from the natural gas spot market. The energy produced
from this marginally priced spot market fuel is the only energy that is

aétua11y available for bulk power transfers.

The study has incorrectly used average gas fuel costs rather than
marginal gas fuel costs for each utility to determine the opportunity
for savings. If each utility had the same fuel procurement strategy,
this assumption could éossib]y léad to acceptable results. However,
due to the location, size and fuel availability for each utility's
power plants, different strategies have been uti]ized (i.e. some have
more take-or-pay contéacts than others and Tong term committments were
made in both rising and declining gas markets). This has led to the
current differences in averagé fuel prices for the various utilities,
while prices for marginal gas fuel, which is based on spot market gas,

are essentially the same for utilities in the State.

Since all utilities in ERCOT are in the same spot market for marginal
gas, the utilities are paying about the same competitive price for
marginal fuel. The main drivfng force, therefore, in the GE model used
in this study then becomes any efficiency differences between

individual generating units.

Inconsistent heat rates were used.

Heat rates are generally accepted and used as an efficiency indicator

for power plant performance. They are also the key factor used to



dispatch' generating unfts in planning models, such as ‘the GE MAPS
model. In bother words, among units with access to a common fuel
supply, units with lower heat ratés are started first and are Ioaded
sooner than units with higher heat rates. This is a_commdh practice

that is understood and accepted by both the staff and the utilities.

However, since the heat rate of a unit is such a critical factor in
etonomic’dispatch, it is imperative that all generating units being

centra11y dispatched have two'things in common: 1) the test data is

uniformly treated within the dispatch model, and 2) the test data is

obtained in a consistent manner (i.e. annual performance tests,
original acceptance test, etc.). Herein lies a severe problem with the

analysis contained in the study.

The heat rate information requested from each utility was input data

developed for their respective planning models and used for their

internal analysis purposes. This heat rate information is consistent

within each utility but can be inconsistent from company to company.

For example: Some utilities adjust, in their planning models, unit

‘heat rates by up to 5% to make their actual fuel usage replicate a

historical test year for which the actual fuel usage is known -- a
practice which is acceptable if a]] units are treated the same. This
implies that when makfng a dispatch study between’uti1ities, With one -
utility adesting'a11 their unit heat rates up by 5%, whiie others have

not, the utility with the higher adjusted heat rates will become the

primary purchaser and the model will incorrectly show an economic flow

“of power from one utility to another. This has, in fact; happened in
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this study and led to calculated power transfers from HL&P's service
area to TU Electric which are incorrect but shown in the report with a

calculated savings.

ERCOT system reliability was not maintained.

The trahsfers,in the base scenarios as modeled for this study reflect

" all ERCOT transmission facilities to be in service and operating

normally. Even the alternate sensitivity case (which resulted in a 46%
reduction in transfers) assumed that no more than one line in the

entire ERCOT system would be out of service at any time.

In order to meet the ERCOT plannihg cfiteria and, more importantly, to
maintain system reliability, the transmission system must be planned to
withstand the occurrence of substantially more severe contingencies,
including the loss of transmission lines while other lines are out of
service on maintenance, as well as an entire generating plant.‘ Reality
requires that the system must be operated at less than full capability
in order to retain the ability to withstand thé occurrence of the next

contingency.

It should also be noted that reliance upon the transfer limits in the
1986 ERCOT Transfer Limitation Study 1is inappropriate, primarily
because the 1limits in that study are non-simultaneous limits which
apply only to individual transfers between two systems in the absence
of -all other power transfers. In addition, the 1986 results cannot be
reliably extrapolated to future years due to changes in system
configuration and operational dispatch from that which existed in.the

1986 ERCOT Transfer Limitation Study.



4, Sevefa] futuré lines may not be built.

The study‘assumes that a11 future Tines proposed by ERCOT utilities
will be built. However, the successfu1 construction of all these lines’
is" highly questionable. ,For instance, certification of the
Salem-Zenith double circuit 345 kV 1ine has been denied twice, and the
City of Austin's proposed 345 kV‘loop was recently deemed unnecessary
by their City Codncil. Failure to add these lines to the ERCOT system

will significantly reduce the quantity of economy transfers.

5. A1l costs were not considered.

The study has not taken into account several important items that have
an effect on the achievable savings. Listed below are some of those

items that have not already been discussed.

° The cost of establishing and operating a control center necessary to

implement a statewide single area dispatch center.

Increased transmission losses and wheeling costs associated with the

proposed power transfers

° Existing economy bulk power transfers between individual companies

and through the ERCOT broker

Costs to construct the additional transmission facilities required to

accommodate the level of transferé shown in the report
System stability

It should be pointed out that ERCOT's present mode of operation employs a

sophisticated computer based system which allows economy energy transactions




to take place. This system allows energy to be "br‘okered‘ll between utilities,
resulting in savings to-the customers of ERCOT utilities throughout the State.
In this current mode of operation, many of the goals of the Bulk Power
Transmission Study are already being achieved 1n‘a realistic manner through

existing economy energy transfers within ERCOT.

. In summary, the potential savings claimed in the Bulk Power Transmission Study

are significantly overstated. If all costs were considered, realistic

assumptions were made, and the ERCOT transmission system reliability was -

maintained, it is questionable whether there wou{d be any additional savings

to be gained by changing the current mode of ERCOT's operation.

, .

A s T Gy N ek .
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WEST TEXAS UTILITIES COMPANY

P.O. BOX 841 / ABILENE, TEXAS 79604 / (915) 674-7261

James C. Armke . ‘ Januéry 14, 1988
“Manager :
System Planning

Mr. Bill Moore

Electric Division

Public Utility Commission
of Texas

-7800 Shoal Creek Blvd. Suite: 400N

Austin, TX 78757
Dear Mr. Moore:

West Texas Utilities' comments on the November 1987 draft of the
Bulk Power Transmission Study report are enclosed. WTU commends the
Staff for its presentation of the study results given on December 7, 1987.

WTIU also appreciates the opportunity to-comment on the study report.

Sincerely,

JCA/dh
Enclosure

A MEMBER OF THE CENTRAL AND SOUTH WEST SYSTEM

Central Power and Light  Public Service Company of Oklahoma Southwestern Electric Power  West Texas Utilities
Corpus Christi. Texas Tulsa, Oklahoma " Shreveport, Louisiana Abilene, Texas






WTU COMMENTS
‘on the

'BULK POWER TRANSMISSION STUDY

WIU understands and appreciates the maghitude of the effort made by
the Commission Staff_in_performing the Bulk Poﬁér Study. It is obvious -
that the limitations of the available analytical tools and the data
géthering effort réquired staff members to put in‘many 1ong,hoﬁrs to
completé the study. While the study results are not reliably
conciusive, they do provide a basis for discussion and resolution of the
issues. The Staff is to be commended for its contribution.

To pléce the resulﬁs in perspective, the study does not, given its:
flawed methbdoiogy, demonstrate a large savings potential beyond that
already being achieved through coordinated operations; Subsection 1.5.1
presents the expected reduction in total variable costs at about 6
percent and then Subsection 5.5.4 recognizes that such savingé could be
as small as one-fifth that’amount, A savings of 1-1.5% would certainly
be sufficient to warrent further investigation if it were the result of
a rigorous and comprehensive'study. However, given the methodology used
and the factors incorrectly assumed to be negligible, the study cannot
be relied on to calculate savings within this level of précisi&ﬁ. Thus
the results cannot be'felied upon., To be used as evidence that a
savings potential exists, this type of study would have to demonstrate
expected savingé that were several times the amount actually shown.
Therefore, the study simply does not provide adequate justification‘for

the conclusions reached.
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As discussed in more detail later, these assumptions and methods
produce results‘which are unreliable and overly optimistic because they
are based on 1) average costs instead of incremental costs, 2)
neglected wheeling and losses expenses, and 3) transaction levels
which would threaten system security. Other costs, which would further
reduce savings, include the necessary operation of inefficient
generation during cold weather alerts, must~take fuel requirements,
fixed costs associated with transmission lines built to support the
transactions, and communications and control equipment costs to
implement fully coordinated operations.b Errors in load forecasts and
fuel price projections could also reduce savings. Conservatively, if
proper recognition of these factors were made the savings potential is
probably a small percentage of the amount claimed. Thus WIU believes
that ERCOT utilities are already capturing at least 94 percent and
almost all of the potential savings and efficiencies required to achieve
minimum system variable production costs. Therefore the evidence
contained in the study report does not provide a sufficient basis for
further costly study or major changes in the current operating practices
of ERCOT utilities.

System Dispatch

Subsection 4.2.6 states that the marginal cost pricing signals
directing the flow of power in the model are calculated on average fuel
prices. This undesirable limitation is necessary because the
- MAPS/MWFLOW program used in the study can model only one fuel for each
generating unit. In reality, many gas-fueled generators are supplied
with several fuels having different prices. Each fuel supply norﬁally

changes in price each month. The incremental cost for these units is



Page 3

usually based on the unit's heat rate and the lowest cost fuel available
to it. Thus there can be a significant difference between the avsrage
fuel pricé and the incremental fuel price. For example, the projected .
incremental fuel price for WIU's San Angelo Power Station during August
1988 is only 58 percent of the average fuellprioe.‘ Such a differsnce
oetween incremental and average costs can lead to a‘significant‘error’in
the dispatch and simply renders this study methodology unreliable.

The "CSW experiencs with a centrally dispatched‘system has been that
there is considerable disparity be;weenfthe average fuel costs of the

four CSW Operating companies but fairly close alignment between the

incremental costs with the result that there is often a lower level of

interchange occurring than one might expect from a dispatch based on
average costs. Subsection 5.5.4 demonstrates that if gas prices used in
the dispatch are closely aligned the expected savings may be reduced

from $283 million in the 1990 base case to ohly $52 million. This is a

reduction in expected savings of almost 80 percent and indicates that

the use of average fuel costs may cause a significant error in the sfudy
results.,

Subsection 5.5.5 discusses a scenario which uses incremental gas
costs to dispatch units in 1990. However the report does not reveal the
incremental costs used nor does it explain how they were dsrived. The
report ooncludés that a dispatch;baSeo on incremental fuel costs does
not significantly change the base case results. It is WIU's recoﬁmenda—
tion that this conclusion is not well supported and that it not be
accepted until the relative incremental costs used can be verified by

ERCOT utilities.
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Furthermore, the MAPS/MWFLOW program does not check to insure that
'must-take' or 'must-burn' fuel contracts are honored. An imporéant
system operating goal at WIU is to insure that the 'must-take'
provisions of firm gas and coal contracts ére met. For example, in
order to meet Fhese provisions in’the Oklaunion coal contract the plant
must be run at 67.1 percent of its makimﬁm caﬁability or higher during
heavy load periods. However, when a loadflow;-which modeled fully
coordinated conditions per the MAPS/MWFLOW program for the 1990 summer
peak hour, was obtained from the Commission staff, it was found to be
dispatching Oklaunion at only 59.4 percent of its capability. During
off peak hours it was likely dispatched at an even lower capacity. This
indicates that 'must-take' fuel contracts may not be honored under fully
coordinated operations as modeled in the study's base case.

Savings

Subsection 4,2.1 states that the increase. in transmission line
losses are not taken into consideration in the savings éalculation and
that results from loadflow analysis indicate that losses will not
significantly reduce savings. This has not been WIU's experience. For
example, wheﬁ purchasing economy power from HLP, WIU has had to pay up
to 13 percent in third party losses and believes this to be a signifi=-
cant consideration in determining the benefits of purchasing economy
power.

‘Section 5.2 states that half of the trénsactions in the base case
involve firm power transfers. Such transfers will require facility
charge payments similar to those currently associated with 'Economy B'
transactions., These charges will furthef reduce the savings potential,

For example, WIU would have to pay about two million dollars in

\ .
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facilities usage,chargeé for the purchase of 106 MW of Econom& B power
from HLP in 1988.

An added concern ié that Subéectibn 4.2.1 further states that the
MAPS/MWFLOW program does not keep track of éxplicit transactions which
makes it impossible fo calculate‘wheéling costs. This means that
individual utilities‘cﬁn not perform a comprehensive cost /benefit

analysis on the effect of fully coordinated operations.

System Security

Suﬁsection 4.2.5 states that the study assumed cost free solutions
for any réactive problem associated with higher line loading. This
occurs because the MAPS/MWFLOW program cannot recoghize system problems

associated with reactive power supply or voltage support problems. This

concerns WIU because reactive pdwer‘supply shortages will normally

produce low voltages and can cause generator field windings to overheat

which could trip the unit. Solutions to such problemé may be expensive,
eépecially'if'static var compensators are required.

The fully coordinated base case indicates that large power
transfers will be required. For example, Subsection 4.2.3 indicates
that HLP will be exﬁorting an average of 3150 MW for each hour in July
1990. If TUEC's imports from cogenerators located within the HLP area
are added to this it is evident that about 4000 MW of power will flow
out of the HLP area around the cloék. The ERCOT system was probably not
designed to support such a high level of exports. Even‘if this amount
could‘be exported under normal conditions, tﬁe outage of a critical line
on ﬁhe transmission system coﬁld threaten system security in the area
and trigger cascading outages. For example, a recent ERCOT 1992 Power

Transfer study found that the outage of the Limestone to Navarro 345 kv
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double circuit would overload nearby circﬁits if HLP were exporting more
than 1535 MW to TUEC.

To guard agaiﬁst this problem Subsection 5.1.1 states that some 96
of the more than 2700 lines in the ERCOT s&stem model were monitored by
the MAPS/MWFLOW’program. Also, line outages taken from a list compiled
during the 1986 ERCOT Power Transfer Limitation Study were studied to
check for overloads. ‘A weakness in this procedure is that by monitoring
less than 5 percent of the lines many overloads may go undetected.

Also, the outage list compiled in the ERCdT study was developed for
single power transfers between two specific utilities. The fully
coordinated base case models multiple transfers to be occurring
simulténeously betweén several utilities. This means that a different
set of critical line outages may need to be studied.

As a further example the CSW area was shown to be exporting an
average of 782 MW during July 1990 which means that WIU would probably
be'exporting about 200 MW, The WIU system was not planned or designed
to export 200 MW around the clock during heavy loéd periods. Therefore
extensive studies would need to be peffOrmed to identify critical
transmission lines and any system improvements that may be needed to
support the export level. It should be noted that new transmission line
construction requirements would be énalyzed carefully because a sudden
increase in WIU's load or change in fuel prices may remove the power
‘sale opportunity which could render the line.superfluous to WIU's
operations. WIU wouid, however, still be left with the associated fixed

charges.

\ .
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Cogeneration

WTU is also concerned ebout the manner in’which‘heat rate,
availability factors, and cverall efficiencies were aésumed'for
cogenerators. Secrion~3.4 states that tynical cogeneration projects
heve an effective heat rate of’7645 BTU/kwh and cites a PUCT working
paper as.proof. WTU ie concerned thatkmany cogenerators meeting the
PURPA requirements do not heve such‘low effective heat rates but insteed
consume fuel with about the same efficiencies as conventional electric
utiiity generators. WIU recommends that tnis heat.rare not be accepted
without'monitoring theiperformance of active cogenerators{

Subsection‘4.1.6”stetes that‘availability fecfors for cdgeneratorS’
were adjusced as needed to yield the expected KWH output of the unit, |
WIU believes that this technique of 'backing into' the deeired answer is
improper. Availability factors»shouldibe thained from-fprced outage
performance data collected in the field.,‘

The introduction to the report sets forth the assumption'that all
cogenerators are 20 to 30 percent more efficient than conventional
generating units. This leads to the conclusion in Subsection 5.6.5 that
cogeneratore represent a significant fuei savings for the electric
utility industry in Texas. Careful monitoring of active cogenerators
may reveal that many consume about the same amount of fuel as would
otherwise be consumed by conventional units., Since the study‘does not
contain sufficient information to.confirm the assuned efficiencies there
should be no’speCificjfuel savings eetimates (i.e. 40,5 billion cubic;
feet) listed in the report unless it can be conclusively demonstrated

that those savings do, in fact, exist.
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It should also be noted that the electric utilities realize no fuel
cost éavings from cogeneration because they must pay the cogenerator
exactly what it would have cost to produce the enetgy‘with their own
units. Hence, the electric utility's customers will see no reduction in
the fuel component of their monthly fuel bill.

ERCOT Brokerage Comparison

Section 4.2 states that the fully coordinated base.case can be used
as a comparison of the success of the ERCOT brokerage system. However
thié is not correct because the fully coordinated base case is overly
optimistic in several ways. First, as ﬁreviously discussed, incremental
- fuel costs'are normally more closely aligned than average costs which
could reduce the savings by as much as 80 percent. Second, the savings
calculated do not include payments for losses and facilities usage
(wheeling). Third, the high power transfer levels threaten system
security and should be reduced to honor the transfer limits under outage
conditions as reported by ERCOT. Subsection 5.1.2 states that when this
is done the transaction levels must be reduced by 50 percent., Fourth,
in order to be truly comparable to the ERCOT brokerage system firm power
transfers must be excluded. As stated in Section 5.2 this would also
reduce transaction levels by 50 percent. The combination of all four of
these constraints would better determine the upper boundary that can be

expected of the ERCOT brokerage system.

\ .



Public Utility Commission of Texas

Memorandum

TO0: Chairman Thomas
Commissioner Campbell
Commissioner Greytok
Coyle Kelly
Hershel Meriwether
John Duncan
John Schexnayder

FROM: Bill Moore, Economist 613__\
Electric Division

DATE: December 17, 1987

SUBJ: Attendees and summaries of Bulk Power Transmission review meetings

On behalf of the BPT study staff, I am pleased to submit to you the
lists of those persons who participated in our review meetings with the
ERCOT utilities; cogenerators, independent power producers, and industrial
customers; and consumer and environmental groups. Also attached is a
summary of significant questions which were raised or issues which were
discussed with each of these three groups. These summaries are certainly

not exhaustive, but I believe they are representative of the range of the

discussions.

In each of these meetings, all participants were encouraged to submit
written comments, pro or con, to the study staff by January 15, 1988 so
that, if warranted, the report can be modified; or the comments can be
incorporated into a new section at the end of Chapter 8. Because the
subject area of the report is extremely complex, reasonable minds may
differ in both ‘interpretation and emphasis of the results. The staff’s
analyses are based on nearly two years of intimate work with the study
simulation model, but we realize that there are many knowledgeable people
who view the results differently and we welcome the opportunity to make
their views known along with ours -- or to change our interpretations in
the light of new or compelling evidence provided by them.

The staff also stands ready to meet with any individuals or groups who
wish to conduct additional reviews, and to the extent possible, we will
run additional scenarios if they can be translated into data that is
compatible with the model. We would also be amenable to reviewing any
other procedures or methodologies which could provide other approaches to
answering the fundamental questions posed by the study.

cc: Lee Hunt
Jay Zarnikau
A11 Meeting Participants (along with our thanks.to them)
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BULK POWER TRANSMISSION STUDY:
'EXTERNAL REVIEW MEETINGS
 DECEMBER 7, 9, & 15, 1987
SUMMARY OF COMMENTS AND DISCUSSIONS

December 7, 1987,-- ERCOT representatives

Following the project staff’s presentation of the  assumptions,
analytics, results, conclusions, and recommendations of the study, the
discussion and comments ranged from very specific items such as those
listed below as 1-15, to general concerns about the methodology, results,
and conclusions which are summarized following item 15.

1.

3.

Since the study staff ran load fToWs“on1y on system peak hours, a
more thorough analysis should address reliability and stability

questions for each of the 4,380 bi-hourly periods in the annual

simulation. ~ If some of the ERCOT utilities wish to perform this
analysis using their load flow programs, the staff will work with
them to provide input data on tape.

‘The staff is checking to see if the model can also produce

savings calculations on a bi-hourly basis.

A qUestion' was raised about the study’s statements about the
effects of SB142 on the time 1limit for transmission facility

~certification. The language in the report says that after one

year, the certificate would be granted by default, but that is
not correct. The law provides that if a year has elapsed with no
final action, an aggrieved party can seek a writ of mandamus in
the district court in Travis County to compel a decision by the
Commission for the certificate application. This will be
corrected in the final report.

A concern was raised that the transfer limits developed by ERCOT
are non-simultaneous, but it appears that they were used as if .
they were simultaneous in the model. Simultaneous transfer
1imits = have not been calculated by ERCOT. The staff’s

~ interpretation of the results, which are very consistent with the

results  from the constrained optimization runs, suggests that
either the model 1is accounting for the non-simultaneity in the
solution algorithm, or that the Tlimits are achievable
simultaneously. '

A similar concern was raised about the use of 1986 transfer
1imits for the study year 1990, and that transfer limits change
in a different manner from year-to-year. The staff agrees that
if additional transfer 1limits can be determined, another case
will be run using the new information. ‘

A request was made for a listing of all contingency conditions
used in one of the sensitivity cases. The staff will work with
ERCOT to provide these if they are needed after ERCOT has had
some additional time to pursue other types of analysis.



10.

1.

12.

13.

14.

15.

On page 1-26, a statement indicates that the costs of wheeling
and incremental Tlosses are "relatively minor omissions," while
ERCOT feels that these may not be minor. A better choice of
words will be used in the final report.

On page 2-3, a statement says that "transmission lines cause
power. loss to the system." This language is confusing and will
be changed in the final report to clarify the meaning.

On - page 2-4, a statement says that "transmission networks had
practically unlimited capability to deliver electricity.” This
statement will be modified and specifically qualified in the
final report.

On page 4-96, the discussion of automatic control systems needs

~to be clarified since it does not necessarily cut off. The staff

will obtain a better description of its operation from ERCOT and
revise the discussion accordingly.

A concern was raised that if HL&P is to markedly increase its
generation with natural gas, that the increased demand for gas
could affect the gas market and prices. The general nature of
the study did not permit modeling of individual markets, hence
this is an area which would require further research and is a
limitation of the study to date.

A concern was raised about the maintenance scheduling module used
in one of the sensitivity cases. The staff agrees that the model
is not specifically designed to perform a reliability-based

~analysis of optimal maintenance scheduling, and that this is also

a limitation of the study.

Several concerns were raised about the reliability effects of the
potential 1level of energy transactions shown in the results, and
whether sufficient attention was paid to the reliability issue.
The report indicates in numerous places that the MAPS/MWFLOW
model 1is primarily an economic analysis model and that it is not
intended as a transmission system design tool. Further, the
report consistently points out that additional detailed study of
the transmission system is needed to address the reliability
issue, and that no actions should be taken which would jeopardize
the excellent reliability of the ERCOT system.

With respect to the future study of interconnecting ERCOT to
other reliability councils, it was pointed out that DC ties are
the only way in which it could be technically accomplished. It
was further mentioned that there are, as noted in the study, many
complex 1legal and institutional problems surrounding this entire
issue which could take many years to resolve.

A few days after the meeting, a concern was raised that some of
the utilities invoived in the study do not calculate generating
unit heat rates in the same manner, and that these different
methods may cause the model to calculate exchanges which may not
be attainable if the heat rates provided by all of the utilities
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are not consistent. To the best of the staff’s knowledge, this
js the first time the issue has been raised. If there are

- inconsistencies, they were not ‘reported by the utilities
submitting the data for the project, and they were not mentioned
in the review comments submitted after the release of the interim
report - in March, 1987. Any changes in heat rates which would be
large enough to materially alter the results of the study would
‘necessarily have to be reviewed by the eng1neer1ng, fuels, and
operat1ons review staff at the c°mm1ss1on. o

GENERAL SUMMARY

Among the ERCOT ut111t1es, there remains a fundamental concern that
the use of average fuel prices in the model may result in an overstatement
of both the potential transactions level and the associated dollar savings
calculated by the model and that the publication of these results could
cause .them some problems in the regulatory or political spheres.
Similarly, there are numerous concerns among system des1gners and
operators that the MAPS/MWFLOW model does not address specific engineering
and operational details -- particularly system reliability concerns --
that they must deal with on a day-to-day basis. ‘Additional issues revolve

~around the definition of the base case as an idealized comparison of two

theoretical extremes of modes of operation, and that people who read the
study at a 1later date may not afford enough attention to the delineation
of the assumptions and qua11f1cat1ons which underly the results.

A brief statement of the ERCOT position seems to be that the mode1 is

- too weak in its analysis of specifics, the results of the transactions and
“savings potential calculations are too high, and the conclusions and

recommendat1ons are, therefore, too strong.

The study staff shares most of the ERCOT concerns, but be11eves that
the model is a good general representation of an extremely complex problem
and that the study represents an excellent first step in establishing
reasonable boundary conditions within which much additional study should
be conducted. While it would have been possible to do so, the staff has
categorically avoided developing scenarios which, though plausible, would
greatly inflate the transactions and savings levels reported. Although
the staff recognizes that for any individual component (such as production
costing, maintenance schedu11ng, system design, and the 1like) the
simulation model employed 1is not the best available, it is functionally:
adequate in each area; plus it allows for the complete integration of all
the major parts in one analytical bundle. To conclude that the results
obtained therefrom have no positive value until all of the individual
details can be researched -- a never-ending process -- is tantamount to
creating “"paralysis by analys1s "



December 9, 1987 -- Cogenerators, industrial users, and small producers

Following the project staff’s presentation of the assumptions,
analytics, results, conclusions, and recomnmendations of the study, the
discussion and comments ranged from very specific items such as those
listed below as 1-6, to general concerns about the methodology, results,
and conclusions which are summarized following item 6. :

1.

2‘

4.

Concern was expressed about the low percentage of capacity and
energy shown  in the "other" category which includes cogeneration
as shown in Table 3.3-1. Subsequent review by the staff found
that the data, which was extracted from the LONG-TERM ELECTRIC
PEAK DEMAND AND CAPACITY RESOURCE FORECAST FOR TEXAS, 1986, was

‘based on information submitted by the utilities; and that many of

them treated cogeneration and small power production as purchases
rather than part of their capacity and energy mix. As a result,
the aggregated numbers understate the quantities, but there is
not enough specific information to adjust the numbers. A
footnote will be added to address this qua11f1cat1on in the final
report.

A request was made to obtain detailed load flow data such as that
which may appear in the non-public Appendix C of the report. The
staff explained that the 1load flow data is ERCOT’s proprietary
information and subject to the terms of the confidentiality
agreement signed by all staff members who have worked on the
project. The staff suggested that anyone interested in the data
should contact Tom Sweatman at ERCOT and seek permission to have
access to the data. Only if the permission is granted, and the
staff is so notified in writing by ERCOT, will a copy of the

appendix be provided.

A discussion was held about the "must-run" status assigned to
cogeneration in the model, and that this might understate the
role which cogeneration could play in the future. The staff
recognizes this as a limitation of the model and the data which
cogenerators were willing to provide concerning their actual
costs of production, as opposed to contract prices which are
based, at 1least in part, on the utilities® avoided costs. If
cogenerators are willing to provide actual cost data, the staff
is willing to sign confidentiality agreements with them and use
the data to allow the model to dispatch cogeneration in the same
manner that utility-owned capacity is treated.

A question was raised as to how PUCT would allocate available
transmission capacity among competing interests. The staff
explained that neither this study nor the current policies of the
Commission were in any manner intended to provide for such an
allocation. The transmission system has been primarily developed
by individual utilities to serve their own loads and provide a

‘high *~ degree of reliability. Access to the system must be

negotiated with the individual utilities whose capital in
invested in it, and which are aware of specific operational
constraints associated with particular components of the system.



5. A discussion of wheeling regulations and pricing addressed the
~current PUCT policies which 'mandate wheeling if sufficient

transmission capacity is available and compensation based on an

average embedded cost methodology. Several recent reports were
cited which conclude that marginal cost. pricing may provide
better economic signals to all involved parties. The staff
- pointed out that one of the recommendations of the study is for

future ~extensive- research 1nto the whee11ng access and pr1c1ng
“issues. ; ‘

6. A quest1on ‘was ra1sed concern1ng a new proposa1 sent to the j‘k

Commission by TNP. The staff was not familar with this issue,

but has subsequently found out that TNP has filed for approval of

- an Economy Service tariff for its Industrial Power Service rate

‘class..  Since the study staff does not participate in regulatory

actions, interested parties should address their questions to the

. rate design staff of the Electric Division with respect to Docket
- Number 7835 filed December 1, 1987 or to TNP.

mu.umm

Among the interests represented at this meeting, there remains a
fundamental concern that the information provided by ERCOT utilities is
biased - upward in terms of the utilization of the transmission system, and
that the inherent bias is used to unduly restrict access to the system on
grounds that reliability may be compromised. The consequences for the -
study would be an - understatement of the potent1a1 for transactions and
savings, particularly those which might be supplied from non-utility
sources. Similarly, they -are concerned that the fuel prices and
efficiencies used in the model are based on very conservative assumptions
that may also produce a downward bias in the results, and that other
scenarios should be developed which would reflect, at the very least, a
larger d1vergence in fuel prices. ,

A brief statement of the genera] pos1t1on of th1s group is that the
model is very good except in its inability to capture all of the
efficiencies of cogenerated power, that the calculated transactions and
savings potentials are too low, and that conclusions and recommendations

are, therefore, too weak.

The study staff also shares some of the concerns expressed by this
group, but does not believe that the data provided by ERCOT utilities is
deliberately biased. If the data appears to be “"shaded," it is the result
of the prudent application of sound engineering pr1nc1p1es and many years
of experience with the transmission system. The excellent re11ab111ty
record of ERCOT speaks eloquently for itself. The staff also recognizes
that other fuel and cost scenarios could produce "higher" results, and
stands ready to run such a scenario if reasonable data is submitted for

consideration. The staff agrees that the "must-run® status assigned to
- . cogeneration units is not the best representation of this important supply

resource, but in the absence of cost and effective heat rate data, it is
the only reasonable way to simulate cogeneration at the general level
addressed by the model. The staff recognizes that there are impediments
to obtaining transmission access, and the report suggests that with an
improvements in competition, some deregulation may become possible.



" December 15, 1987 -- Consumer and environmenta] groups

Following the project staff's presentation of the assumptlons,
analytics, results, conclusions, and recommendations of the study, the
discussion and comments ranged from very specific items such as those
listed below as 1-6, to general concerns about the methodology, resu1ts,
and conc1u510ns which are summarized follow1ng item 6. ;

1.

Because this group was less techn1ca11y oriented than the
previous two, many questions concerning definitions of terms and
interpretation of results came up during the staff presentation.

A question was ra1sed about the extent of the use of lignite as a
boiler fuel and the possible environmental consequences as a
result. The staff pointed out that all power plant construction
and operations must meet the water and air quality standards of
the U.S. EPA, and those of state regulatory agencies with
apprepriate jurisdiction. In addition, some estimates indicate
that as much as 15% of initial construction costs are related,
directly or indirectly, to po11ut1on control.

A question was raised about whether ut111ty or PUCT demand
forecasts were used in the study, and answered by pointing out
that generally the PUCT forecast was used for base case while the
utility forecasts were used for sensitivity analysis, although
for 1995 the utilities® forecasts were used to be sure that the
load forecasts and capacity expansion plans "matched."

A question was raised about the possibility of building high
voltage 1lines underground T1like distribution 1lines in some
subdivisions in urbanized areas. The staff responded that for
the very few miles of transmission lines which, because there
were no other alternatives, were built underground, cost 8 to 10

times as much as conventional overhead lines. It was further

noted that 1locating the facilities underground does not prov1de
any shielding from magnetic field effects.

A question was raised about the lack of interstate power pooling
in Texas, as compared to the New England and New York areas even
including some power from Canada. The staff responded with a
discussion of both the technical and non-technical problems
associated with interconnecting ERCOT with adjacent power pools,
and referred the questioner back to the written material in the
report for further amplification.

Because of the potential volume of transactions, it was suggested
that some utilities might find it profitable to build generating
units solely for the purpose of selling to other utilities. The
staff pointed out that the model does not consider capital and
financing costs, so that it would be impossible to directly
address this issue. But, it was pointed out that if such a
development were econom1ca11y feasible, it would more 11ke1y be
addressed through shared ownership arrangements.



7. 1t was suggested that their might be too much reliance on the use
‘ of natural gas as a boiler fuel, since it is expected to become
more ‘scarce and more expensive in the future. The staff replied
that, in fact, was one attractive feature of the coordinated
operations -- that less natural gas would be used because of both

inter-fuel substitution and the assurance that the most efficient B

-gas plants in the system would be on 11ne.

8. A general question was asked as to why bulk power transmission
was selected for research, instead of many other utility issues.
The staff replied that the question was addressed in Chapter 1 of
the report, and if, after reading that, questions remained to
please call or write to the study staff.

9. Some discussion addressed the role of the PUCT vis-a-vis ERCOT
and control of the transmission system and transactions. The
staff outlined the existing institutional arrangements under

~which the . individual utilities are subject to certain types of
regulation, while ERCOT, per se, is not a utility subject to PUCT
Jjurisdiction.  Further discussion centered on the voluntary and
‘cooperative nature of the current relationship between ERCOT and
the PUCT, and the data sharing arrangements with 1nd1v1dua1
utilities as well as the group. . o _

10. In response to a question about 1ine losses, the staff explained
~ the difference between transmission and d1str1but10n losses, and
- total as compared to incremental losses.

11. In response to a question about_potential health effects, the
staff briefly explained the difference between electric and
magnetic fields and their relationship to current and voltage.
The staff apprised the group of EPRI®*s research in this area and
Dr. Leonard Sagan’s opinion that there is an emerging consensus
in_ the scientific community that sufficient research has been
completed to indicate that there are no apparent harmful effects
associated with electric fields. Further, that the focus of
research has shifted to potential magnetic field effects,
‘particularly with respect to childhood leukemia where the Savitz
study commissioned by the New York Power L1nes Project has
indicated a small, but positive association.

- GENERAL SUMMARY

This review group, while less technical than the others, has some
general concerns that the study did not address the issue of impact on the
final consumers of electricity; but were generally supportive of the study
and the results. They also expressed some curiosity about "what next" and
whether they could provide additional assistance in continuing or
expanding the research efforts.

The staff encouraged the member of this group to spend some additional
time reviewing the study assumptions that clarify and qualify the results,
and to keep a focus on the transactions level, not just the dollar amounts
of savings. The staff also agreed that if they wanted another meeting, it
could be scheduled between now and January 15, 1988.






Appendix D
Environmental And Health Standard Survey Results

The information presented in this appendix was obtained principally from responses to an
informational request sent to state regulatory commissions in March, 1987. Written or telephone
replies were received from 34 states. - As could be expected, the contents of the responses ranged
from simple declarations that the state had no relevant standards to the submission of hundreds of
pages of regulatory acts, policies and procedures that encompassed the certification process. In
some cases, supplemental information was found in other studies and may be included, especially

for those states which have adopted specific criteria for allowable field effects. The sources

| referred to in the detailed tables which appear in this appendix are:

(1)  Survey responses

(2) MOVING POWER -- FLEXIBILITY FOR THE FUTURE
Report of the National Governor's Association Committee on Energy and Environment,

Task Force on Electricity Transmission (Table 1, pps. 28-30) 1987

(3)  INTERNATIONAL UTILITY SYMPOSIUM -- Health Effects of electric and magnetic
fields: Research, Communication, 'Regulation. Toronto, Canada; September 16-19, 1986
(c.f. Section 3, papers presented by Robert S. Banks, Daniel A. Driscoll, and Van

Jamison)

Because of the wide variation in the material available to Fhe project staff, considerable discretion
was exercised in the summary and classiﬁcation of the material received. It is hoped that this
presents a reasonably accurate picture of each state's current regulatory practices; however, those
who may be interested in more specific details should contact the respective state agencies who

have authorities and responsibilities for actual sitin g standards.
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Survey Letter Sent to 49 State Regulatory Commissions

 March 19,1987

Dear

In conjunction with a federally funded research concerning the Bulk
Power Transmission system and the potential for expanded transactions among
the state's utilities, the staff of the Public Utility Commission of Texas is
also investigating the current status of health and environmental regulations
as they pertzin to the construction, re-construction, or expansion of the
transmission system. In particular, we would like to examine the existing
laws, regulations, rules, policies, and/or other guidelines in effect in each
of the other states. We would greatly appreciate receiving copies of any such
information pertaining to the topics outlined below, or others which you may
feel are germane, by April 30, 1987 so that our study may proceed in a timely
manner.

I. HUMAN HEALTH STANDARDS
A. Applicability by line voltage for both AC and DC.
B. Basis for adoption -- supporting studies or citations.

C. Type of regulation -- mandatory, case-by-case, design
standard, retroactive, advisory only, etc.

D. Length of time regulations have been in effect.

E. Issues addressed -- electrical effects, magnetic effects,
ozone or other atmospheric gases, induced contact currents,
audible noise, occupational health and safety, public health
and safety, etc.

IT. ENVIRONMENTAL OR SITING STANDARDS
A. Applicability by line voltage for both AC and DC.
B. Basis for adoption ~- supporting studies or citations.

C. Type of regulation -- mandatory, case-by-case, design
standard, retroactive, advisory only, etc.

D-2 Environmental And Health Standards Survey Results
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D. Length of time regulations have been in effect.

E. Issues addressed -- electrical effects, magnetic effects,
ozone or other atmospheric gases, induced contact currents,
audible noise, animal or habitat effects, vegetation effects,
radio and television interference effects, rural vs. urban
standards, right-of-way requirements, cooridor
considerations, aesthetic considerations, etc.

III. COSTS, BENEFITS, AND ALLOCATIONS
A. Regulartory -~ adminstrative, fee, etc.
B. Utilities -- rate considerations, certification, etc.
C. Public -- electric rates, taxes, etc.

Thank you in advance for your assistance in this project, I'm sure the
information will be very helpful as we investigate the "state-of-the-art" for
these standards. If you would like to receive a copy of our research results
which should be available after September, please advise us and we'll be sure

that you receive a copy. If, in the meantime, you should have any questions
about this request, please feel free to contact me at (512) 458-0102.

Sincerely,

Bill Moore
Economist
Electric Division

BM:1lr
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STATE:  Alabama
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS: None

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 2
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STATE: Alaska

PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS: ~ None
MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 1
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STATE:  Arizona

PRINCIPAL AGENCIES: Power plant and transmission line siting committee

GENERAL REQUIREMENTS: Certificate of environmental compatibility

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS
Existing Plans

Fish, wildlife, and plant life

Noise levels and electrical interference
Recreational purposes

Scenic, historic, and archaeological sites
‘Technical practicality '

Estimated cost

Total environment of area

Requirements of applicable state and federal laws

HEALTH CONSIDERATIONS
None reported

SOURCE: 1
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STATE: Arkansas

PRINCIPAL AGENCIES: Public service comrﬁisSion

GENERAL REQUIREMENTS: Certiﬁcate of enVironmentalcompatibility and public need

MIMIMUM APPLICABLE VOLTAGE kV): 100

ENVIRONMENTAL CONSIDERATIONS
Location

Reasonable alternate locations

Statement of need

Estimated cost and ﬁ_nancihg

Alternate ﬁnancing comparison

Economic and financial impact

Effect on energy cost

Environmental impact statement

land, air, and water ecology
parks and recreational areas

natural, historic, and scenic values and resources

* Notification of other State agencies

HEALTH CONSIDERATIONS
None reported

SOURCE: 1
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STATE: California
PRINCIPAL AGENCIES: Public utility commission, state energy commission

GENERAL REQUIREMENTS: Certificate of convenience and necessity, environmetal
impact report or negative declaration

MIMIMUM APPLICABLE VOLTAGE (kV): 200

ENVIRO NTAL CONSIDERATIONS

Location and right-of-way map

Line description and design

Comparison to alternative routes

Construction schedule

Notice to governmental authorities

Proponent's environmental assessment
environmental quality
fish, wildlife habitat and population
rare or endangered plants or animals
cumulative effects
direct or indirect adverse human effects
topography, land use, and biological environs
proposed mitigation measures
economic and population growth

Land use impacts |

Geologic and pecologic conditions

Atmospheric impact

Hydrologic impact

Biological impacliv

- Sonic impact

Visual impact

Socio-economic impact
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HEALTH CONSIDERATIONS
Public health and safety impacts

SOURCE: 1
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STATE: Colorado -- no information submitted
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTATL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE:
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STATE: ‘Connecticut

PRINCIPAL AGENCIES:  State siting council

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS -

Right-of-way development and management plan

Key map and topography
Plan drawings
proposed right-of-way
public roads and lands
contours
structures, foundations, and other structures
Access points
Vegetation clearing
Sensitive areas and conditions
watercourses
erosion potential
critical plant and animal habitats
rare or endangered species
Public recreation areas
Estimated costs
Comparison to alternative routes
Environmental effects

Notification of governmental agencies

HEALTH CONSIDERATIONS

None reported

Environmental And Health Standards Survey Results
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STATE:  Delaware
PRINCIPAL AGENCIES:  Public service commission

GENERAL REQUIREMENTS:  No specific regulations

- MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 1
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STATE:  District of Columbia

PRINCIPAL AGENCIES: Public service commission

GENERAL REQUIREMENTS: No specific regulations

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS
SOURCE: 1

|
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STATE: ~ Georgia -- no information submitted
PRINCIPAL AGENCIES: |
GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE:
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STATE: Florida

PRINCIPAL AGENCIES: Public service commission, siting board, environmental regulation
department

GENERAL REQUIREMENTS: None reported

MIMIMUM APPLICABLE VOLTAGE (kV): 230

ENVIRONMENTAL CONSIDERATIONS

None reported

HEALTH CONSIDERATIONS
Electric and magnetic fields scientific advisory council

1. unlikely that human exposure to 60 Hz fields can lead to public health problems
2. standards or reductions would have to be based on other than scientific considerations

- Environmental department is currently drafting standards

SOURCE: 1,3
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STATE:  Hawaii - no infoxmatidn submitted

PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS
HEALTH CONSIDERATION:

SOURCE: -
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STATE: Idaho

PRINCIPAL AGENCIES: Public utility commission
GENERAL REQUIREMENTS: None

MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 1
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STATE: Llinois
PRINCIPAL AGENCIES: Commerce commission

GENERAL REQUIREMENTS: Certificate of public convcnienée
and necessity

MIMIMUM APPLICABLE VOLTAGE (kV):

. ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS
One case required electric field strength to be held constant at existing levels

SOURCE: 1
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STATE: Indiana

PRINCIPAE AGENCIES:

GENERAL REQUIREMENTS: No regulations
MIMIMUM APFLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 1
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STATE:  Iowa -- no information submitted
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (V)
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE:
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STATE: = Kansas

PRINCIPAL AGENCIES: Corporation commission

GENERAL REQUIREMENTS: Siting permit

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS
No specific standards

Case-by-case analysis usually considers:
electrostatic and magnetic field effects
audible noise
communications interference
visual impact

_ transportation
land use
flora and fauna ,
archaeological and historical standards

HEALTH CONSIDERATIONS
Safety - NESC compliance

SOURCE: 1
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STATE: Kentucky

PRINCIPAL AGENCIES: Public seryice commission

GENERAL REQUIREMENTS: Certificate of public convenience and necessity

MIMIMUM APPLICABLE VOLTAGE (kV): 400 |

ENVIRONMENTAL CONSIDERATIONS

Design on facility should reasonably minimize impacts on:

scenic assets
‘ environmental assets

Full route description
Maps showing facilities and ownership
Financing details

Estimated operating costs

HEALTH CONSIDERATIONS

None reported

SOURCE: 1
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STATE: Louisiana

PRINCIPAL AGENCIES:  Public service commission
GENERAL REQUIREMENTS: None reported
MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 1
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STATE: Maine

PRINCIPAL AGENCIES: Public utiliﬁes commission

GENERAL REQUIREMENTS: Petition of publié convenience and necessity
MIMIMUMAPPLICABLE VOLTAGE (kV): 100

ENVIRONMENTAL CONSIDERATIONS

Location map -- 10 mile corridor
incorporated communities
topographical features
public or private recreational areas-
parks
forests
hunting or fishing areas
historical or scenic areas or places
rivers, lakes, streams, reservoirs, or other water

Technical description of line

Projected 5 and 10 year loading

Cost estimates
Operational changes
Alternative routes considered

Reliability considerations

HEALTH CONSIDERATIONS

None reported

SOURCE: 1
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STATE:  Maryland

PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

Engineering and construction features

Property or property rights
Access roads
Historical sites
Institutional land
Recreational areas
Aesthetic sites
Archaeological sites
Wildlife management areas
State parks or forests
100 year flood plain
Public airports within one mile
Topographic maps
Estimated costs _
Altémative routes
Environmental information
physical features
biological features

cultural features
socio-economic effects

D-26
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impacts and mitigation

HEALTH CONSIDERATIONS

None reported

SOURCE: 1
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STATE: Massachusetts -- no information ‘subr.nitted
 PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAQE &V):
ENVIRONMENTAL CONSIDERAﬁONS

HEALTH CONSIDERATIONS

SOURCE:
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STATE: Michigan

- PRINCIPAL AGENCIES: Public service commission, department of health

GENERAL REQUIREMENTS:.  Certificate of public need

MIMIMUM APPLICABLE VOLTAGE (kV): 300

ENVIRONMENTAL CONSIDERATIONS

None reported

HEALTH CONSIDERATIONS

None reported

Very detailed- construction code and specifications for lower voltages specifying conductors,
insulators, spacing, ground requirements, flash-over limits, etc. for capacities between 750 V and
230kV.

SOURCE: 1
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STATE: Minnesota

PRINCIPAL AGENCIES: Public utilities commission, natural resources department,
environmental quality board

GENERAL REQUIREMENTS: Certificate of need, environmental impact statement

MIMIMUM APPLICABLE VOLTAGE (kV): 69, public land or water
200, 50 miles or more long
300, 25 miles or more long

ENVIRONMENTAL CONSIDERATIONS
Technical description
Strength and distribution of electrical fields
Air ions
Ozone and nitrogen oxide emissions
Radio and television interference
Audible noise
Right-of-way width
Construction and operation & maintenance practices
Estimated work force
Major regional features
hydrologic
natural vegetation and wildlife
physiographic regions
land uses
settled
recreational
agricultural
forestry
mineral extraction

Comparison to alternative of no facility
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HEALTH CONSIDERATIONS

8.0 kV/m maximum electrical field anywhere on right—of-Way, measured one meter above ground
level

SOURCE: 1,3

Environmental And Health Standards Survey Results - D-31



STATE: Mississippi
PRINCIPAL AGENCIES: Public service commission
GENERAL REQUIREMENTS: Joint siting and certification

MIMIMUM APPLICABLE VOLTAGE (kV): None reported

ENVIRONMENTAL CONSIDERATIONS

None reported

HEALTH CONSIDERATIONS
None reported

SOURCE: 1,2
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STATE: = Missouri

PRINCIPAL AGENCIES: Public service commission
GENERAL REQUIREMENTS: | None kreponed
MIMIMUM APPLICABLE VOLTAGE (kV): | |

ENVIRONMENTAL CONSIDERATIONS

None reported

HEALTH CONSIDERATIONS

None reported

SOURCE: 1,2
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STATE: Montana

PRINCIPAL AGENCIES: Board of natural resources and conservation
GENERAL REQUIREMENTS: Certificate of need

MIMIMUM APPLICABLE VOLTAGE (kV): 69

ENVIRONMENTAL CONSIDERATIONS

Public health, safety, and welfare
Land use impacts
Radiation impacts, safeguards, and operating procedures

Noise impact limited to 50 dBA at edge of right-of-way

HEALTH CONSIDERATIONS

Maximum allowable electric fields
1.0 kV/m at edge of right-of-way, 1 m above ground
7.0 kV/m on right-of-way at road crossings, 1 m above ground

SOURCE: 3
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STATE: Nebraska

PRINCIPAL AGENCIES: Public Servicg commission
GENERAL REQUIREMENTS:  Construction permit
MIMIMUM APPLICABLE VOLTAGE kV): =~ 15

ENVIRONMENTAL CONSIDERATIONS

None reported

HEA CONS ATION!
No specific standards, NESC for enginnering

SOURCE: 1
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STATE: Nevada

PRINCIPAL AGENCIES: Publiq service commission, environmental commission
GENERAL REQUIREMENTS: Construction permit

MIMIMUM APPLICABLE VOLTAGE (kV): 200

ENVIRONMENTAL CONSIDERATIONS

Description of facility

Comparison of alternatives including no action
Cost/benefit analysis

Description of environmental characteristics
Human environment effects

Environmental impacts and studies

Mitigation proposals

Evaluation by other governmental entities

HEALTH CONSIDERATIONS

None reported, but NESC
SOURCE: 1
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STATE: New Hampshire

PRINCIPAL AGENCIES: Public utilities cqmmissipn, site ‘evaluation committee
GENERAL REQUIREMENTS: Certificate of site and facility

MIMIMUM APPLICABLE VOLTAGE (kV): 100

ENVIRONMENTAL CONSIDERATIONS

Land use

Air quality

Water quality

Available alternatives

Environmental impact

HEALTH CONSIDERATIONS

None reported

SOURCE: 1
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STATE: New Jersey

PRINCIPAL AGENCIES: Public utility commission, commission on radiation protection,
department of environmental protection

GENERAL REQUIREMENTS: Certificate (if condemnation used)
MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS
Adbvisory standard of 3 kV/m at edge of right-of-way

SOURCE: 2,3
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STATE: | New Mexico : no information submitted

PRINCIPAL AGENCIES:

- GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

'SOURCE:
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. STATE: New York

PRINCIPAL AGENCIES: Public service commissidn
GENERAL REQUIREMENTS: Certificate

MIMIMUM APPLICABLE VOLTAGE (kV): 1100, 10 miles or moi'e long
125, 1 mile or more long

ENVIRONMENTAL CONSIDERATIONS

None reported

HEALTH CONS'IDERATIONS

Maximum electric field strengths permitted :
1.6 kV/m at edge of right-of-way (interim standard)
7.0 kV/m at ground level at public road crossing
11.0 kV/m at ground level at private road crossing
11.8 kV/m at ground level for other terrain

Standards imply a minimum right-of-way width of 350 feet for a 765 kV transmission line.

Recently completed study focused on magnetic field effects near high densities of distribution lines
and relationship to childhood cancer. Assessment continues with a view toward establishing a
magnetic field strength standard in the future.

SOURCE: 3
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STATE:  North Carolina -- no information submitted
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

'MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE:
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STATE: North Dakota

PRINCIPAL AG-ENCIES: ~ Public service commissib’n
GENERAL REQUIREMENTS:

MIMIMUM APFLICABLE VOLTAGE (kV): |

ENVIRONMENTAL CONSIDERATIONS

- None reported

HEALTH CONSIDERATIONS

9 kV/m maximum electric field strength on right-of-way

SOURCE: 3
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 STATE:  Ohio

PRINCIPAL AGENCIES:  Power siting board

GENERAL REQUIREMENTS:  Certificate of environmental compatibility and public need

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

Alternative routes

Geography and topography
Alternative structures and equipment
Fmancxal data

Socio-economic data
general land use by category
noise sensitive area
agricultural districts
affected local governments and offcials
affected buildings '
estimated radio and TV interference
mitigation procedures

Ecological data
water resources
woodlands
proposed areas of herbicide application
major species -- rare or endangered

Economic factors

Cultural valixes

Aesthetic quality

HEALTH CONSIDERATIONS

None reported

SOURCE: 1
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STATE:  Oklshoma — no information submited
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):
ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE:
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STATE: Oregon

PRINCIPAL AGENCIES: . Energy facility siting council, department of environmental quality

GENERAL REQUIREMENTS: Site certificate

MIMIMUM APPLICABLE VOLTAGE (kV): 230

ENVIRONMENTAL QONSIDERATIONS

National parks, monuments, and wildlife refuges
State parks, waysides, and wildlife refuges
Natural area preserves

Wilderness areas

Scenic waterways

Wild and scenic rivers

Experimental areas for rangeland resources
Wildlife values

Geologic values

Botanical values

Research values

Recreational values

Land use

Socio-economic impacts

Water rights

TOpography
Noise abatement - maximum 50 dBA at edge of right-of-way

Radio and TV interference

Environmental And Health Standards Survey Results
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HEALTH CONSIDERATIONS
9,0 kV/m maximum electric field where public has access

NESC

SOURCE: 1,3
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STATE: Pennsylvania
PRINCIPAL AGENCIES:  Public utility commission

GENERAL REQUIREMENTS: Commission order

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

Land use

Soil and sedimentation

Plant and wildlife habitat
Terrain

Hydrology

Landscape

Archaeologic areas
Geologic areas

Historic areas

Scenic areas

Wilderness areas

Scenic rivers

Altemative routes
AirportS within 2 miles
Affected governmental entities
Estimated cost
Topographic maps

Line description and cross-section
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Any related litigation

HEALTH CONSIDERATIONS

Safety -- NESC

SOURCE: 1
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STATE: Rhode Island
PRINCIPAL AGENCIES: Public utility commission, siting board
GENERAL REQUIREMENTS: None reported

MIMIMUM APPLICABLE VOLTAGE (kV): less than 345, PUC

more than 345, siting

ENVIRONMENTAL CONSIDERATIONS
HEALTH CONSIDERATIONS

SOURCE: 2
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STATE: South Carolina‘

PRINCIPAL AGENCIES: Public service commission
GENERAL REQUIREMENTS: Certificate -
MIMIMUM APFLICABLE VOLTAGE kV): 125

ENVIRONMENTAL CONSIDERATIONS
Description of facilities
Summary of environmental studies

Affected governmental entities

HEALTH CONSIDERATIONS

None reported

SOURCE: 1

D-50 _ Environmental And Health Standards Survey Results
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STATE: South Dakota
PRINCIPAL AGENCIES: Public utilities commission
GENERAL REQUIREMENTS: Permit

MIMIMUM APPLICABLE VOLTAGE (kV): 250 generally

115 in some special cases

ENVIRONMENTAL CONSIDERATIONS
Housing supplies |
Educational facilities
Regional land forms
Topography

Geological features
Mineral deposits

Erosion potential

Seismic risks

Recreation

Government

Energy

Hydrology

Terrestrial ecosystems
Aquatic ecosystems

Land use and local controls
Water and air quality

Community impact

Environmental And Health Standards Survey Results
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Employment estimates

HEALTH CONSIDERATIONS

8.5 kV/m maximum electric field on right-of-way measured at 1 m above ground level (proposed
standard in one case)

N i I

SOURCE: 1 1
/l'
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STATE; Tennessee -- no information subfnitted, TVA standards
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

MIM]MUM'APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE: 2
d

Environmental And Health Standards Survey Results
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STATE: Texas

PRINCIPAL AGENCIES: Public utilities commission

GENERAL REQUIREMENTS: Certificate of public conveniece and necessity

MIMIMUM APPLICABLE VOLTAGE (kV): 60

ENVIRONMENTAL CONSIDERATIONS

Community values

Recreational and park areas

Historical and aesthetic values

Environmental integrity

Municipalities and counties

Route maps and interconnections

Alternatives considered

Technical description

Right-of-way width

Estimated costs and financing

Habitable structures within 500 feet (200 feet, urban area)
Radio and television transmitters, microwave relay stations
Airstrips within 10,000 feet |

Irrigated pasture or cropland

Other governmental entities

Impact studies or assessments, if available

HEALTH CONSIDERATIONS

None reported, currently under study

D-54 Environmental And Health Sz:andards Survey Results
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Safety -- NESC

SOURCE: 1

Environmental And Health Standards Survey Results
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STATE:  Uth

PRINCIPAL AGENCIES:  Public service commission
GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

N

N ) - \ N
, .

None reported

HEALTH CONSIDERATIONS

None reported I

SOURCE: 1 I
l?
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STATE: Vermont

PRINCIPAL AGENCIES:  Public service board

GENERAL REQUIREMENTS: Certificate of public good

MIMIMUM APPLICABLE VOLTAGE (kV):  None

ENVIRONMENTAL CONSIDERATIONS

Aesthetics
Historic sites
Air purity
Water purity

Natural environment

HEALTH CONSIDERATIONS
Publichealth
Public safety.

SOURCE: 1

Environmental And Health Standards Survey Results
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STATE: Virginia

PRINCIPAL AGENCIES:v Corporation commission, department of health
GENERAL REQUIREMENTS: Ccrtiﬁcatevof convenience and necessity
 MIMIMUM APPLICABLE VOLTAGE (kV): 150

ENVIRONMENTAL CONSIDERATIONS
Minimize adverse impacts

Consider environmental protection reports
Description of route

Scenic assets

Historical sites

HEALTH CONSIDERATIONS
Health and safety -- NESC

Annual monitoring and reporting of ongoing research

SOURCE: 1
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STATE: Washington

PRINCIPAL AGENCIES: Utilities and transportation commission
Energy facility site evaluation council

Department of ecology
GENERAL REQUIREMENTS:  Environmental impact statement
MIMIMUM APPLICABLE VOLTAGE (kV): 200

ENVIRONMENTAL CONSIDERATIONS
Enviromental information reports

Other governmental entities

Project description and location

Environmental elements
earth - topography, soils, and erosion
air - emissions and controls
water - surface and ground, quality, runoff
plants - vegetation and endangered species
animals - endangered species, migration routes
energy and natural resources
noise - types and levels
land and shoreline use
housing
aesthetics
light and glare
recreation
historic and cultural preservation
transportation
public services and utilities

HEALTH CONSIDERATIONS

Environmental health, hazards, emergency services

SOURCE: 1
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STATE:

West Virginia

PRINCIPAL AGENCIES: Public service commission

GENERAL REQUIREMENTS: Certificate of public convenience and necessity,

environmental impact statement

MIMIMUM APPLICABLE VOLTAGE (kV): 200

ENVIRO

NTAL CONSIDERATIONS

Location map and description, 10 mile corridor

incorporated communities

public or private recreational areas

parks

forests

hunting or fishing areas

historic scenic areas or places

rivers, lakes, streams, reservoirs, other water bodies
type of line and technical description '
right-of-way topography and disturbances
right-of-way vegetation control

land and aquatic wildlife habitats

effects on human and domestic animal life
alternate routes

HEALTH CONSIDERATIONS

None reported, NESC
SOURCE: 1
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STATE:  Wisconsin -- no information subr.nitted'
PRINCIPAL AGENCIES:

GENERAL REQUIREMENTS:

" MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

HEALTH CONSIDERATIONS

SOURCE:

Environmental And Health Standards Survey Results
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STATE: Wyoming

PRINCIPAL AGENCIES: Public service cpmnﬁssion
GENERAL REQUIREMENTS:

MIMIMUM APPLICABLE VOLTAGE (kV):

ENVIRONMENTAL CONSIDERATIONS

None reported

'HEALTH CONSIDERATIONS
None reported, NESC

SOURCE: 1
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- INTRODUCTION

BACKGROUND

This report was originally published in January, 1985. The data was
compiled from various sources including the Federal Register, trade
journals, and discussions and correspondence from cogenerators and
utility representatives. .

~In August, 1986, each utility was asked to update and verify the data

for projects in its service area. Responses were received by December
of that year.

MAJOR_CHANGES IN 1986

Forty projects are listed as being "CANCELED". These projects totaled
approximately 3628 megawatts of power that are no longer considered to
be "PROPOSED" by the host utility. The "CANCELED" status may reflect
an indefinite postponement of construction, or a lack of contact with
the host wutility during the year. Among the reasons given for
canceling projects are:

Excess generation capacity among major utilities,
Low "avoided cost" payments for non-firm energy,
Depressed economic condition of potential cogenerating industries,
Fewer incentives under the new federal tax laws.

Projects didentified as "CANCELED" in this report will not be included
in subsequent reports.

Approximately 1092 megawatts of cogeneration capacity were added during
1986, with another 1183 megawatts being constructed as of the end of

the year.






COGENERATION AND SMALL POWER PRODUCERS
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Key to Abbreviations
Cogeneration and Small Power Producers by Project
Cogeneration and Small Power Producers by Utility Service Area

Summary of Cogeneration and Small Power Producers Capacity.
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31.
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uc:

CANCELED:

RETIRED:

TNP:
TUEC:
WTU:

7<
<

Cogenerator

- Self Generators
Small Power Producer

Combustion Turbine and/or Combined Cycle

Diesel Engine
Hydro Turbine

Steam Turbine
- Wind Turbine

Biomass
Coal
Hydro

Municipal Solid Waste‘

Natural Gas

Petroleum Coke

Waste Gas
Waste Heat
Wind

In Operation .

Proposed

Under Construction

Canceled
Retired

Various Municipal Utilities

Various Electric Cooperatives
Central Power and Light Company
Gulf States Utilities Company
Houston Light and Power Company
Southwestern Public Service Company
Southwestern Electric Power Company
Texas-New Mexico Power Company
Texas Utilities Electric Company
West Texas Utilities Company

Page
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PROJECT
NAME
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Adams Terminal

Air Products - 0lin Road
American Hoechst
American Recovery Systems
American Recovery Systems
American Ref-Fuel

Amocﬁ Chemicals

Amoco Chemicals

Amoco Gasoline Plant
Amoco 0il

Anchor Hocking
Aquaculture

Arco Chemical

Arco Chemical

Austin State Hospital
Bay City

Bayou Cogeneration Plant
Bishop Cogen Co

€02 Extraction Plant
Capitol Cogeneration
Celanese CZ-1

| Celanese CZ-2

Cenfra] Expressway Site
CertainTeed

Champion Int.

PUBLIC UTILITY COMMISSION OF TEXAS

PROJECT
OWNER

Browning-Ferris.Ind. / Air Products

Intergas

National Cogeneration

Celanese

Enron Cogen./Big Three Indust./GE
Celanese o

Mitchell Energy Corp.

Celanese / H.B. Zachry / TNP

Enserch Development Corporation

Wichita Falls Energy

PROJECT
LOCATION

Ship Channel

Pasadena

LaPorte

Pasadena

Chocolate Bayou

Texas City
Ector County
Texas City

Howard County

Portland

Ausfin

Bay City
Pasadena
Bishop
Bridgeport
Pasadena
Pampa

Pampa

Dallas
Wichita Falls

Corrigan
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COGENERATION AND SMALL POWER PRODUCTION IN TEXAS By Project
"VAMEPLATE PROJECT DATE OF SERVICE CLASS TYPE  FUEL  NOTE
MW RATING STATUS OPERATION  AREA | » |
150.000 CANCELED 1988 HLP C0G ST PC
4.100 10 1985  HLP  COG  CT NG
20.000 CANCELED Unknown  HLP C0G T NG
10.000 CANCELED 1987 HLP SPP ST BIO
52.000 CANCELED Unknown  HLP 06 CT/ST NG
52.500 CANCELED 1989 HLP SPP ST MSW
37.100 10 1985 HLP €06 cT NG
40.000 10 1984 TNP COG CT NG
120.000 PROP 1988 TUEC €06 cT NG
1180.000 10 1986 NP €06 CT NG
4,000 CANCELED Unknown  HLP oG T NG
60.000 PROP 1989 TUEC  COG T NG
1.500 UC 1987 CPL C06 cT NG
75.000 CANCELED 1986 HLP CoG cT NG
1.000 PROP 1988 CITY €06 cT NG
40.000 PROP Unknown  CPL CoG CT NG
312.000 10 1985 HLP COG T NG
236.000 PROP 1988 cPL o6 CT NG
3.000 I0 1984 TUEC C0G ST WG
375.000 10 1984 HLP CoG T NG
10.000 10 1965 SPS SPP/COG WG
29.000 I0 1979 SPS €06 ST COAL
200.000 PROP 1988 - TUEC coa cT NG Formerly Tx: Instruments
75.000 UC 1987 TUEC C0G cT NG
8.000 PROP Unknownvv GSU SPP ST BIO Posponed from 1986
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PROJECT - PROJECT
NAM OWNER
Champion Paper
Champion Paper

Champion Paper : General Electric
Champion Sheldon (St.Regis) -

Champlin Petroleum

Chevron Chemical

Chevron Chemical

Chevron Refinery

Chevron U.S.A. Inc.

City of Cleburne

CoGen Kern Bluff

Coastal States Petro Co. _

Cogen Lynchburg Power System Engr.
Cogen Lyondell Power System Engr.
Cogen Power, Inc.

Corpus Christi Petrochemical Complx

Cuero Hydro

DFW Sanitary Landfill Waste Management Inc.
Dean Lumber Company

Deepwater AES

Dow Chemical

Dupont

Dupont

E1 Paso N&tura] Gas Intergrated Energy Systems
E1 Paso Products Cobisa, Inc.

PROJECT
LOCATION

Deepwater
Lufkin

Pasadena

Corpus Christi

Beaumont
Baytown

Port Arthur.
Port Arthur
Cleburne
Houston
Corpus Christi
La Porte
Channelview
Port Arthur
Corpus Christi
Cuero
Lewisville
Gilmer
Pasadena
Freeport
Corpus Christi
Victoria
Ector County

Odessa
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COGENERATION AND SMALL POWER PRODUCTION IN TEXAS

Page 5
By Project
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NAMEPLATE
MW RATING

190.
75.
.000

34

68.

60
42

20.

45
47

502.
518.

40.

154,
1300.
150.
82.

210.

000
000

000

.000
.000

000

000
087
750
.000
000

000
000

.000

000

.000
.000
.560

000
000
000
000

.000

000

PROJECT DATE OF

SERVICE

STATUS OPERATION  AREA

CANCELED 1987
CANCELED Unknown
PROP 1988
CANCELED 1986
PROP Unknown
PROP 1987
CANCELED  Unknown

PROP 1987
10 Unknown
10 1986

CANCELED Unknown

10 1984
PROP 1988
10 1985
10 1984

PROP Unknown

uc 1987
PROP 1988
10 1985
I0 1986
I0 1982

CANCELED 1987
uc 1987
PROP Unknown
PROP 1989

HLP
TUEC
HLP
HLP
CPL
GSU
HLP
GSU
6SU
TUEC
HLP
chL
HLP
HLP
GSU
chL
cooP

TNP

SWEPCO
HLP
HLP
cpPL
CPL
TUEC
TUEC

CLASS

coa
coa

_coa

coa

coG
coG
SPP
€oG
coG
coG
coa

SPP

coa
SPP
SPP

SPP

coa
CoG
CoG
CoG
CoG
coa

ST

TYPE FUEL
CT NG
T - NG

NG
cT NG
cT NG
€T NG
CT NG/WH
ST MSW
CT NG
cT NG
cT NG
cT NG
ST WH
CT NG
HT HYDRO
CT BIO

BIO
ST PC
cT NG
cT NG
cT NG

NG
CT NG

Formerly Gulf - Posponed

Formerly Gulf - Posponed

Posponed from 1988

DeWitt Co Elec Coop area
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Energy Advancement Inc.

Enhanced 0i1 Recovery

Enterprise Product

Exxon Refinery Pwr Plnt 445

Fina
Fina
Formosa Plastics

Gabriel Power

P L . I R I )

'PUBLIC UTILITY COMMISSION OF TEXAS

OWNER

Dallas Gas and Electric

Exxon Chemicals
Falcon Seaboard

Falcon Seaboard

General Foods/Maxwell House

General Tire/Tesoro Petroleum

Gentex

Gentex - ICI
Gentex - Tenneco
Gentex / TSG. Inc.
Goodrich

Goodyear
Goodyear/GE

Huber

Imperial Sugar

Internorth

Alcoa

Invironmental Protection Resources

J. M. Huber
Kerr Magee

Koch Industries

Lake Brazos Hydro-Electric

Young Brothers

- E e e e E BB B ET e E® e ememem--a -

PROJECT
LOCATION

West Co1umbia
STocum

Mont Belvieu
Baytown

Big Springs
Big Springs
Point Comfort
Stanton
Houston

Waco

Bayport
Bayport
Houston
Bayport

Ship Channel
Beaumont
Deepwater
Borger

Sugarland

. Point Comfort

Texas City
Orange

Corpus Christi
Corpus Christi

Waco

-
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COGENERATION AND SMALL POWER PRODUCTION IN TEXAS E;ggrogect
'NAMEPLATE PROJECT DATE OF SERVICE CLASS TYPE  FUEL NOTE
MW RATING STATUS OPERATION  AREA o
5.300 CANCELED 1988 TNP SPP - ST BIO
~220.000 PROP 1988 - CooP coG cT NG . Houston Cd Elec Coop area
5.000 10 198 WP COG  CT WM
70.000 PROP 1989 HLP cog - CT NG
133.000 UC 1987 TUEC oG CT NG
57.000 PROP 1988 TUEC ~ COG T NG
| 37.000 UC 1987 ~ CPL coG CT NG Down sized from 70 MW
105.000 PROP . 1988 TUEC  COG CT NG
9.000 CANCELED 1989 = HLP CoG NG
180.000 CANCELED Unknown TUEC |
240.000 CANCELED 1987 HLP oG CT NG
60.000 CANCELED 1987  HLP CoG CT NG
60.000 CANCELED Unknown HLP -~ COG ~ CT NG
63.500 PROP 1988 HLP coG CT NG Formerly Lubrizol/Pwr Sys
19.000 CANCELED 1987 HLP CoG CT | NG
18.000 UC 1987 Gsu o6 CT NG
350.000 CANCELED Unknown HLP coG CT NG
20.000 I0 1982 ~ SPS SPP/COG ST WG
4.000 IO 1984  HLP coa ST NG
200.000 PROP = 1988 CPL coa CT NG
10.000 PROP 1988 TNP ’ SPP CcT MSW
10.000 IO 1985 GSU SPP ST CWH Formerly Phi11ips Petro.
-40.000 PROP Unknown CPL coa cT NG |
37.000 UC 1988 = CPL coG E cT NG
1.700 PROP 1987 ~ TUEC PP HT HYDRO
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PROJECT ~ PROJECT
NAME | OWNER
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Lone Star Steel

Minnesota Mining and Manufacturing 3M |

Misc. Wind < 100 KW

Mobay : General Electric

Mobil : -
Nasa Windfarm

North American Ethanol Plant North American E]éctric Power
Occidental

Occidental

0lin (Mobil)

0lin Chemical

Osborne Solar

Panda Energy Corp.

Phillips Petroleum

Phillips Processing Plant Advanced Energy Systems
Plaza Del Oro Hospital

Power Systems

Pride 0il

Quaker Oats

Rhone-Poulenc/Deckar Energy

Rice University

Rock - Tenn Mill Panda Energy Corporation
SOHIO

SW Gt. Plains Research

Sabine Dupont

PROJECT
LOCATION

Lone Star
Austin

Various
Baytown
Pasadena
Freeport
Winkler County
Deer Park

La Porte

N

-

Ship Channel
Beaumont
Pampa
Masterson

Sweeny

- oy .

Andrews
Houston
Port Arthur
Abilene

‘ —\ -‘
1 A
s R

Freeport

A
o

Houston
Dallas
Port Lavéca

Amarillo

- s

Orange
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By Project
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NAMEPLATE
MW RATING

----------------------------------------------------------------------------------

34

13.
.701

37

12.
.230
30.
75.
225.

10

202.
120.

75.
50.
25.

80.
17.

80

.000

500

.000

000

000
000
000

.000
.000
.125
40.

000
000
000

.500

000
000
000

.400
.200

000
000

115
.000

PROJECT DATE OF
STATUS ~ OPERATION

10
uc

10

PROP
PROP

10

PROP

10

10
CANCELED
PROP

10
CANCELED
CANCELED
PROP

10

PROP
CANCELED
CANCELED
CANCELED
10

PROP

10
RETIRED
uc

1953
1987

‘Various

1989
Unknown
1984
1987
1985
1982
1988
Unknown
1981
Unknown
Unknown
1988
1984
Unknown
1987
Unknown
Unknown
1986
1988
1981
1980
1987

SERVICE

AREA

SWEPCO
CITY

SPS

HLP
HLP
HLP
TUEC
HLP
HLP
HLP
GSU
SPS
SPS
NP
TUEC
HLP
GSU

- WTU

HLP
HLP
HLP
TUEC
cPL
sPs
GSU

CLASS
o6 ST
oG CT
SPP T
e CT
06 CT
SPP T
o T
oG CT
cog  CT

006
oG CT
PP WT
SPP T
C0G  CT
oG CT
C0G  DE
oG  CT
6 cT
€06
06 CT
G T
oG CT
sp ST
SPP WT
06 CT

TYPE

FUEL NOTE

WIND

NG Posponed from 1989
NG

WIND

NG

- NG | Formerly Diamond Shamrock

NG Formefly Diamond Shamrock

NG
WIND
WIND
NG
NG

- NG

NG
NG

NG Posponed from 1986
NG

NG

WH

WIND

NG
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T pROJECT PROJECT PROJECT
NAME OWNER LOCATION

Seadrift ~ Union Carbide Seadrift

Sealy Power Ltd. Sealy

Self-Generators / Non-QF Various Various.

Self-Generators / Non-QF Various Various

Shell 011 Deer Park

Sid Richardson Carbon & Gasoline Borger

Sims Bayou/ARCO Petro.
Slaughter Field

Snider Industries

AES / Arco Petroleum

Amoco Production Company

Ship Channel
Hockley Co.
Marshall

Soltex/Ebasco Ship Channel
Southwest Texas State University San Marcos
Standard Meat Company Panda Energy Corporation Ft. Worth
Stauffer Chemical Manchester
Stauffer Chemical Baytown
Sterling Chemical Company General Electric Texas City
TX0/Delhi/La Gloria Ref. Tyler

Technical Industrial Services

Houston County

Temple-Eastex Inc. Diboll
Temple-Eastex Inc. Evadale
Temple-Eastex Inc. Evadale
Tenneco Building Houston
_Tenneco Polymers Pasadena

Texaco Chemical Co.
Texaco Refining & Marketing

Texas A&M University

Port Arthur

Port Arthur

College Station

: %
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NAMEPLATE
MW RATING

165

450.

200

214.
17.

.50

32.

.000
.200
.000
.400
.000
.000
.000
.000
.000
.000
.000
.000
.500
.000

000

.000
.000

000
000

.000
.300
15.
35.

000
000

.000

500

PROJECT DATE OF
STATUS OPERATION

u
PROP
10
10
CANCELED
10
CANCELED
10

10
CANCELED
PROP
PROP

10

10
CANCELED
CANCELED
PROP
CANCELED
0
uc

PROP
CANCELED
PROP
10
10

1987

- Unknown

Various
Various
Unknown
1985
1987
1984
1983
Unknown
1989
1988
1984
1984
Unknown
1987
Unknown
1988
1986
1988
Unknown
Unknown
1987
1986

1935

SERVICE

‘AREA

chL
HLP

- CPL

SWEPCO
HLP
sPS
HLP
sPs
SWEPCO
HLP
CITY.
TUEC
HLP
HLP

TNP

TUEC -
TUEC
TUEC
GSU
GSU
HLP
HLP
GSU
GSU
CITY

_CLASS

co6
SPP
SELF
SELF

-SPP

c06
C0G
SPP
C0G
€06
C0G
co6
co6
c06
co6
SPP
c06
SPP
SPP
co6

CoG

coG
C0G

TYPE

cT

ST

cT
ST

ST
ST
cT
ST

DE
CT
ST
ST
cT
cT

cT
ST
ST
cT

T

CT/ST
CT/ST

FUEL NOTE

NG

MSW Formerly Energy Advancmnt

NG

BIO/NG

WG Formerly Phillips Petro.

PC

NG
BIO

NG

NG :

NG

WH

WH

NG Formerly Monsanto / GE
NG

MSW

NG

BiO

BIO

NG Posponed from 1986

NG Down sized & Posponed

NG Down sized from 164 MW
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PROJECT PROJECT PROJECT
NAME ' OWNER LOCATION
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Valero Refining

Valley View Energy Corp.
Valley View Energy Corp.
Venture Cogeneration

Warren Petroleum Co.

Airco

Texas City

Texas City Refining Power System

Texas Industries Inc. | Midlothian
Texas Petro-Chem Deepwater
Texas Petro-Chemical Houston
Texas Related Ehergy

Texas Tech University Lubbock
Texas Woman’s University Denton
Texasgulf Chemicals Co. Newgulf
Thermal Energy Houston
Tretolite, Inc. Pasadena
U.S. Industrial Chemical Deer Park
USDA - Potter County Bushland
Uncle Ben’s Houston
Union Carbide Enron Cogenerétion Company Texas City
Union Carbide (01d) Texas City
University of Texa§ at Austin Austin
University of Texas at Austin Austin

Corpus Christi

Hereford
Gruver

Port Lavaca

Mont. Belvieu

Wasson 0DC Field Amoco Production Company Yoakum Co.
. Waste Contro] Systems
Wingtex, Inc. Goodyear/TxPetroChem/Denka Houston

-
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NAMEPLATE
MW RATING
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Formerly Nrthrn Cogen One

Formerly Sabre
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** PROJECTS IN THE SERVICE AREA OF CITY
Austin State Hospital

Minnesota Mining and Ménufacturing M
Southwest Texas State University

Texas A&M University

Texas Tech University

Texas Woman’s University

University of TexasAat‘AUStin

University of Texas at Austin

** PROJECTS IN THE SERVICE AREA OF COOP
Cuero Hydro

Enhanced 0il1 Recovery ' Dallas Gas and Electric

1

** PROJECTS IN THE SERVICE AREA OF CPL

Arco Chemical

Bay City Celanese
Bishop Cogen Co Celanese
Champlin Petroleum

Coastal States Petro Co.

Corpus Christi'Petrochemica] Comp1x

Dupont

Dupont

- EEmEmeee.m-we----we

PROJECT
LOCATION

Austin

Austin

San Marcos
College Station
Lubbock

Denton

Austin

Austin

Cuero

Slocum

Portland

Bay City
Bishop

Corpus Christi
Corpus Christi
Corpus Chfisti
Corpus Christi

Victoria

, R X s ] 1 ] 3
R .

\ . \
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COGENERATION AND SMALL POWER

PROJECT DATE OF
STATUS OPERATION

PROP
uc
PROP
10
PROP
PROP
10
uc
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uc.

PROP
PROP
PROP
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PROP
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uc

1988
1987
1989
1935
Unknown
1988
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1987

1988

1987
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1988
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1984
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1987
1987

CLASS

€06
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coG
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coG
CoG
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Spp
coG
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€06
c0G
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C0G
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C0G
c06

NAMEPLATE |

MW RATING
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500
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.000
.000

.000
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.500
.000

000
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000
000
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- By Util
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|
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| CPL
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-------- PROJECT " PROJECT. '
NAME OWNER

*% PROJECTS IN THE SERVICE AREA OF CPL (Continued)

Formosa Plastics
Internorth : , Alcoa
Kerr Magee

Koch Industries

SOHIO
Seadrift ' | Union Carbide
Self-Generators / Non-QF Various

Valero Refining

Venture Cogeneration Airco

** PROJECTS IN THE SERVICE AREA OF GSU-
Champion Int.

Chevron Chemical

Chevron Refinery

Chevron U.S.A. Inc.

Cogen Power, Inc.

Goodyear

J. M} Huber

0lin Chemical

Power Systems

Sabine Dupont

Temple-Eastex Inc.

PROJECT
LOCATION

Point Comfort
Point Comfort
Corpus Christi
Corpus Christi
Port Lavaca
Seadrift
Various
Corpus Christi

Port Lavaca

Corrigan
Beaumont

Port Arthur

‘Port Arthur

Port Arthur
Beaumont
Orange
Beaumont
Port Arthur
Orange

Evadale

. .
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PROJECT DATE OF
STATUS = OPERATION

CLASS

NAMEPLATE |
MW RATING
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Various
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SPP
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SPP
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37.
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40
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------------ PROJECT PROJECT PROJECT I
NAME OWNER LOCATION -

** PROJECTS IN THE SERVICE AREA OF GSU (Continued) !

Temple-Eastex Inc. ' Evadale

Texaco Chemical Co. ‘ ' Port Arthur

Texaco Refining & Marketing Port Arthur

** PROJECTS IN THE SERVICE AREA OF HLP

Adams Terminal AES Ship Channel
Air Products - 01in Road Pasadena
American Hoechst

American Recovery Systems

American Recovery Systems  LaPorte
American Ref-Fuel ' Browning-Ferris Ind. / Air Products Pasadena
Amoco Chemicals ‘ Chocolate Bayou

Anchor Hocking
Arco Chemical

Bayou Cogeneration Plant Enron Cogen./Big Three Indust./GE Pasadena

Capitol Cogeneration Celanese / H.B. Zachry / TNP Pasadena
Champion Paper Deepwater
Champion Paper General Electric Pasadena

} : . . ‘ e "
2 - 4 ; -’ - o 4 L 4 - . ) -
. .

Champion Sheldon (St.Regis)

Chevron Chemical _ o Baytown
_CoGen Kern Bluff Houston
Cogen Lynchburg. Power System Engr. ' La Porte

\ P
-r - -/
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NAMEPLATE
MW RATING

" PROJECT DATE OF
STATUS OPERATION
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By Utility
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PROJECT
OWNER

--------------------------------------------------------------------------------------

PROJECT
NAME

** PROJECTS IN THE SERVICE AREA OF HLP

Cogen Lyondell
Deepwater

Dow Chemical
Enterprise Product
Exxon Refinery Pwr PInt 4&5
General Foods/Maxwell House
Gentex

Gentex - ICI

Gentex - Tenneco
Gentex / TSG. Inc.
Goodrich

Goodyear/GE

Imperial Sugar

Mobay

Mobil

Nasa Windfarm
Occidental

Occidental

0lin (Mobil)

Plaza Del Oro Hospital
Quaker QOats

Rhone-Poulenc/Decker Energy

Rice University

PUBLIC UTILITY COMMISSION OF TEXAS -

Power System Engr.

AES

Exxon Chemicals

General Electric

(Continued)

PROJECT
LOCATION

Channelview
Pasadena
Freeport
Mont Belvieu
Baytown
Houston
Bayport
Bayport
Houston
Bayport‘
Ship Channel
Deepwater
Sugarland
Baytown
Pasadena
Freeport
Deer Park
La Porte
Sh{p Channel

Houston

Freeport

Houston

N . . N 3 — - . . 5
B E " 4 r ‘! — - - g - - — - - - - -
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COGENERATION AND SMALL POWER
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PROJECT DATE OF
STATUS OPERATION
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Unknown
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coG
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coG
coG
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coG
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NAMEPLATE |

MW RATING
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- 154.
- 1300
5.

70

9.

240
60
60

63.
19.
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37.
12.

75.
225.
10.
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25.
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000
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000
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000

.000
.000
.000
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000

.000
.000

000
000
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000
000
000

000
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PRODUCTION IN TEXAS

FIRM FIRM MW
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| CONTRACT MAX. MW
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0
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PROJECT PROJECT PROJECT
NAME OWNER LOCATION
** PROJECTS IN THE SERVICEkAREA OF HLP (Continued)
Sealy Power Ltd. Sealy
Shell 0il Deer Park

Sims Bayou/ARCO Petro.

Warren Petroleum Co.

Waste Control Systems

AES / Arco Petroleum

Ship Channel

Soltex/Ebasco Ship Channel
‘Stauffer Chemical Manchester
Stauffer Chemical Baytown
Tenneco Building Houston
Tenneco Polymers Pasadena 
Texas Petro-Chem Deepwater
Texas Petro-Chemical Houston
Texas Related Energy

Texasgulf Chemicals Co. Newgulf
Thermal Energy Houston
Tretolite, Inc. Pasadena
U.S. Industrial Chemical Deer Park
Uncle Ben’s Houston

Mont. Belvieu

Wingtex, Inc. Goodyear/TxPetroChem/Denka Houston
** PROJECTS IN THE SERVICE AREA OF SPS
Celanese CZ-1 Pampa

o s . O o D A A ) B N G U S a 0 S e &
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COGENERATION AND SMALL POWER PRODUCTION IN TEXAS ' By Utility

: | - '
PROJECT DATE OF CLASS  NAMEPLATE | FIRM FIRM MW | NON-FIRM NON-FIRM

STATUS OPERATION MW RATING i CONTRACT  CAPACITY { CONTRACT MAX. MW
PROP  Unknown  SPP  2.200 | 0.000 | HLP 2.200
CANCELED Unknown | 50.000 | 0.000 | ~0.000
CANCELED 1987 C0G 165.000 | 0.000 | 0.000
CANCELED Unknown  COG 7.000 | 0.000 | 0.000

10 1984 o6 6.500| 0.000 | HLP 5.000
10 1984 C0G 1.000 | 0.000 | ~0.000
PROP ~  Unknown  COG ©1.300 | 0.000 | ~0.000
CANCELED Unknown' 15.000 | 0.000 | 0.000
CANCELED Unknown  COG 120.000 | 0.000 | ~0.000

10 1942 C0G ©35.000 | 10.000 | HLP 5.000
CANCELED c0G 100.000 | 0000  0.000
10 1985 C0G 78.000 | TUEC | 70.000 | ~0.000
PROP 1988 . COG 7.000 | 10.000 | 0.000
CANCELED Unknown  COG 1.000 | 0.000 | 0.000
CANCELED Unknown - 35.000 | 0.000 | £0.000
10 1984 SPP 1.400 | 0.000 | 0.000
PROP 1987 CoG | 10.000 | 0.000 | 0.000
CANCELED 1988 SPP 6.000 | 0.000 | 0.000
PROP 1987 C0G 185.000 | 0.000 | ©0.000

I0 1965  SPP/COG 10.000 | SPS 10.000 | 0.000
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PROJECT PROJECT PROJECT '
NAME OWNER LOCATION ,
i
** PROJECTS IN THE SERVICE AREA OF SPS (Continued) -
Celanese CZ-2 - Pampa '
Huber Borger '
Misc. Wind < 100 KW Various
Osborne Solar Pampa '
Panda Energy Corp. Masterson '
SW Gt. Plains Research Amarillo '
Sid Richardson Carbon & Gasoline Borger I
Slaughter Field Amoco Production Cdmpany Hock]ey’ Co.
USDA - Potter County Bushland .
Valley View Energy Corp. Hereford ,
Valley View Energy Corp. Gruver ' l
Wasson ODC Field Amoco Production Company Yoakum Co. l
** PROJECTS IN THE SERVICE AREA OF SWEPCO '
Dean Lumber Company Gilmer '
Lone Star Steel Lone Star
Self-Generators / Non-QF Various Various '
Snider Industries - Marshall .
*#* PROJECTS IN THE SERVICE AREA OF TNP l
Amoco Chemica‘]s Texas City '
Amoco 0il Texas City |
i
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COGENERATION AND SMALL POWER PRODUCTION IN TEXAS By Utility
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PROJECT DATE OF CLASS  NAMEPLATE | FIRM FIRM MW | NON-FIRM NON-FIRM

STATUS OPERATION MW RATING I~CONTRACT CAPACITY {«CONTRACT MAX. M
10 1979 - COG 29.000 | SPS 29.000 | 0.000
10 1982 SPP/COG  20.000 | ©0.000 | SPS 120.000
10 Various  SPP 10.701 | 0.000 | 0.000
10 1981 ~ SPP 0.125 | 0.000 | SPS 0.125
CANCELED Unknown  SPP  40.000 | 0.000 | 0.000
RETIRED 1980 SPP o 0.115 | 0.000 | 0.000
0 1985 P 28.000 | 0.000 | SPS 28.000
10 1984 (06 18.000 | 0.000 | SPS 18.000
PROP 1987 sPP . 0.600 | 0.000 | SPS 0.600
uc 1987 SPP 52.000 | 0.000 | 0.000
uc 1987 sPP 52.000 | 0.000 | 0.000

pROP 1987 COG  18.000 | 0.000 | SPS 18.000

10 1985 SPP 0.560 | 10.000 | SWEPCO 0.560
10 1983 C0G 34.000 | 0.000 | 0.000
10 Various  SELF 134.400 | 0.000 | 0.000
10 1983 SPP 3,000 | 0.000 | SWEPCO 3.000
10 1984 c0G 40,000 | | 0.000 | HLP ~15.000

I0 1986 coG 180.000 I 0.000 | HLP 80.000
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PROJECT PROJECT
 NAME OWNER
** PROJECTS IN THE SERVICE AREA OF TNP (Continued)

DFW Sanitary Landfill Waste Management Inc.

Energy Advancement Inc.

Invironmental Protection Resources
Phillips Petroleum .
Sterling Chemical Company General Electric
Texas‘City Refining Power System
Union Carbide | Enron Cogeneration Company

Union Carbide (01d)

** PROJECTS IN THE SERVICE AREA OF TUEC
Amoco Gasoline Plant Intergas
Aquaculture National Cogeneration
C02 Extraction Plant Mitchell Energy Corp.
Central Expressway Site Enserch Development Corporation
CertainTeed Wichita Fé]]s Energy
Champioﬁ Paper |
- City of Cleburne

E1 Paso Natural Gas Intergrated Energy Systems
E1 Paso Products Cobisa, Inc,’
Fina Falcon Seaboard
Fina Falcon Seaboard

Gabriel Power

PROJECT
LOCATION

Lewisville
West Columbia
Texas City
Sweeny

Texas City
Texés City
Texas City
Texas City

Ector County
Howard County
Bridgeport
Dallas
Wichita Falls
Lufkin

Cleburne

“Ector County

Odessa
Big Springs
Big Springs

Stanton

. .
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NAMEPLATE
MW RATING

PROJECT DATE OF
STATUS  OPERATION

PROP
CANCELED
PROP
CANCELED
CANCELED
PROP

uc

10

PROP
PROP

10

PROP

uc
CANCELED
10

PROP
PROP

uc

PROP
PROP

1988
1988
1988
Unknown
Unknown

Unknown

1987

Unknown

1988
1989
1984
1988
1987
Unknown

1986
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1989
1987
1988
1988

CLASS

SPP
SPP

SPP

CoG

e

C0G
coG

CoG

coG

coG

CoG
coG

coG

SPP
coG
coG
coa
coG
coG

10

202.
450.
37.

441

25.

120.
60.

133

105.

.000
300 |
.000

000
000
000

.000
000

000
000

.000
200.
75,
75.

000
000
000

.750
.000
210.

000

.000
57.

000
000

PRODUCTION IN TEXAS

FIRM MW

| FIRM

| CONTRACT CAPACITY

o

o o o o

| TUEC 393

o O o o

| TUEC 75

| 0.
| 0.
I 0.
| 0.
| TUEC 106.

[ 0

I 0.

.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

000
000
000
000
000

.000

000
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| NON-FIRM NON-FIRM
| CONTRACT MAX. MW

| TNP

| TUEC
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** PROJECTS IN THE SERVICE AREA OF TUEC (Continued)

General Tire/Tesoro Petroleum : Waco

Lake Brazos Hydro-Electric Young Brothers | Waco

North American Ethanol Plant North American Electric Power Winkler County
Phillips Proceséing Plant Advanced Energy Systems Andrews

Rock - Tenn Mill ‘ Pahda Energy Corporation - Dallas
Standard Meat Company Panda Energy Corporation Ft. Worth
TX0/Delhi/La Gloria Ref. Tyler
Technical Industrial Services Houston County
Temple-Eastex Inc. Dibol1

Texas Industries Inc. Midlothian

** PROJECTS IN THE SERVICE AREA OF WTU
Pride 0il ' Abilene

\ .
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PROJECT DATE OF
~ STATUS OPERATION

CLASS

NAMEPLATE |
- MW RATING

CANCELED Unknown

PROP 1987
PROP 1987
PROP - 1988
PROP . 1988
PROP 1988

CANCELED 1987

PROP Unknown

CANCELED 1988
CANCELED 1987

CANCELED 1987

SPP

coG

coG
coG
coG
coG
SPP
coG
coG

Co6

180.

30
120

80.
.000

50

200.
.000
214;
100.

50

000

700
000
000
000

000

000

000

.000

PRODUCTION -IN TEXAS
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By Utility

FIRM FIRM MW ~ | NON-FIRM NON-FIRM

| CONTRACT CAPACITY | CONTRACT MAX. MW

.000 |
.000 |
000 |
.000 |
000 |

.000 |
.000 |
.000 |
.000 |

o o o [ B o ] o o (=] o o

| 0.000 |

.000 |.

0.000
0.000
0.000
0.000
0.000
0.000
10.000
0.000
0.000
0.000

0.000
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Summary
PUBLIC UTILITY COMMISSION OF TEXAS
COGENERATION AND SMALL POWER PRODUCERS IN TEXAS
UTILITY NUMBER OF MW NUMBER OF MW NUMBER OF MW NUMBER OF MW

SERVICE AREA IN OPERATION UNDER CONST. PROPOSED CANCELED
CITY 92.500 49.500 14.500 0.000
cooP 0.000 1.000 220.000 0.000

CPL 277.500 272.500 616.000 150.000

GSU 84.087 107.000 171.000 0.000

HLP 3,135.030 0.000 924.000 1,961.900

SPS 105.826 104.000 18.600 40.000
SWEPCO 171.960 0.000 | 0.000 0000

TNP 245.000 441.000 50.000 657.300
TUEC 3.750 208.000 1,033.700 769.000

WTU 0.000 0.000 -0.000 50.000
TOTAL 4,115.653 1,183.000 3,047.800 3,628.200
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Legal Implications of ‘Inter(:on'nelctions Between
ERCOT and Other Reliability Councils
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Public Utility Commission of Texas

Memorandum
To: Bi1l Moore and Jay Zarnikau
From:  Paula Mue]lef&ﬂf\
Re: Implications of Additional Interconnections Between ERCOT

and Other Reliability Councils
Date: January 19, 1988

I. Question Presented

Whether additional  interconnections between the Electric
Reliability Council of Texas (ERCOT) and other electric utilities
engaged 1in interstate commerce would result in ERCOT coming within the
jurisdiction of the Federal Energy Regulatory Commission.

11. Brief Answer

Interconnection of ERCOT utilities with other utilities engaged in
interstate commerce and subject to Federal Energy Regulatory Commission
(FERC, or Commission) jurisdiction would result in ERCOT coming within
FERC Jjurisdiction, unless the interconnections were made pursuant to
FERC order issued under 16 U.S.C. §§824i, 824j, and 824k (Sections 210,
211, and 212 of the Federal Power Act). 16 U.S.C. §824 (Section 201 of
the Federal Power Act) provides for FERC jurisdiction over the
transmission of electric energy in interstate commerce and the sale of
such energy at wholesale. Case law establishes that voluntary
connections between ERCOT and other electric utilities engaged in
interstate commerce would result in imposition of FERC regulation upon
ERCOT utilities engaged - in transmission and wholesale sales of
electricity. : :

FERC has statutory authority to order interconnections between
electric utilities not otherwise within its jurisdiction. 16 U.S.C.
§§8241, 824j, and 824k. However, §824(b)(2) states that compliance with
orders issued under those sections shall not make an electric ut111ty
subject to FERC's jurisdiction except for the purposes of carrying out
the prov1s1ons of the order and for the purposes of enforcement.
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111. Statement of Facts

With the exception noted below, ERCOT operates entirely intrastate.
ERCOT has no interconnection with any utility operating outside of
Texas or having interconnections with any utility operating outside of
Texas. Part of the motivation for avoidance of interstate connections
is the desire to avoid regulation under the Federal Power Act.

The single exception to ERCOT's intrastate operations results from
a 1979 filing by Central Power and Light Company(CPL), Public Service
Company of Oklahoma(PSO), Southwestern Electric Power Company(SWEPCO),
and West Texas Utilities(WTU) (collectively CSW Operating Companies)
with FERC seeking the interconnection of facilities and provision of
transmission services pursuant to 16 U.S.C. §§824i, 824 and 824k. CSW
sought the - interconnnections in order to integrate the operations of
CPL and WTU, which operate within ERCOT, with PSO and SWEPCO, which
operate within the Southwest Power Pool. ‘

In 1981, in response to CSW Operating Companies® petition, FERC
issued an order requiring two DC interconnections and wheeling. FERC
ordered Houston Lighting and Power (HL&P), an ERCOT utility, and CSW to
interconnect with each other and with any other utility at designated
locations in order to permit or facilitate transmission, sale,
exchange, wheeling, coordination or commingling of electric power in
interstate commerce to, from or over the interconnections or within the
State of Texas. The order made similar requirements of Texas Utilities
Company (TU), also an ERCOT utility. One of the interconnections
ordered has been constructed.

The order specifically provided, in accordance with 16 U.S.C.
§824(b)(2),that neither HL&P nor TU would become subject to FERC's
jurisdiction by virtue of their compiiance with the order. Therefore,
in spite of the interconnection which exists as a result of the 1981
FERC order, ERCOT utilities remain outside federal jurisdiction.

IV. Discussion
A. Federal Jurisdiction Over Public Utilities
Under 16 U.S.C. §824 (Section 201
of the Federal Power Act)

1. Jurisdiction Under Section 824

The Federal Power Act (the Act), 16 U.S.C. §§791 - 828c, was

intended to fill a regulatory gap that existed as a result of the -

inability of states to regulate the transmission of electric energy in
interstate commerce and wholesale sales of such energy because of the
constraints of the commerce clause of the United States Constitution.

B
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Since the enactment of the Act in 1935, questions of federal
jurisdiction - to regulate electric utilities have been largely
determined by statutory construction rather than interpretation of the

United States Constitution, , ; | :

| The U.S, Supreme Court’s decision in Public Utilities Commission of
Rhode Island v. Attleboro Steam & Electric Co., 271 U.S. 83, 47 S.Ct.

294 (1927), established that the transmission of electric current from

one state to another constituted interstate commerce, and that state
regulation of interstate transmission of electric energy places a
direct burden on interstate commerce, from which states are restrained
by the commerce clause of the United States Constitution. In ruling on
the validity of the State of Rhode Island’s regulation of rates for
interstate wholesale sale of electric energy, the Court stated that the

‘test of the validity of the state regulation is not the character of

the general business of a company, but whether the particular business

that is regulated is essentially local or national in character. If the
regulation in question places a direct burden on interstate commerce,

the regulation is beyond the powers of the state.

After Attleboro a 1large area of utilities ‘operations were.
unregulated because there was no federal legislation in this area.
Therefore, in order to curb abusive practices of public utility

companies by bringing them under -effective control and to provide

effective federal regulation of the expanding business of transmitting
and selling electric power in interstate commerce, Congress enacted the
Federal Power Act. Gulf States Utilities Co. v. Federal Power
Commission, 411 U.S. 747, 93 S.Ct. 1870 (1973), rehearing denied 412
U.S. 944, 93 S.Ct. 2767. , : '

Section 824 of the Act contains the policy declaration and
Jjurisdictional grant  relating to electric utilities. Because these

subsections include the 1language that is the subject of most debate,
they are set forth in full below. :

Section 824. Declaration of policy; application of subchapter.
(a) Federal regulation of transmission and sale of electric
energy. It is declared that the business of transmitting and
selling electric energy for ultimate distribution to the
public is affected with a public interest, and that Federal
regulation of matters relating to generation to the extent
provided in this subchapter and subchapter II1 of this chapter
and of that part of such business which consists of the
transmission of electric energy in interstate commerce and the
sale of such energy at wholesale in interstate commerce is
necessary to the public interest, such Federal regulation,
however, to extend only to those matters which are not subject
to regulation by the States.
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(b) - Use or sale of electric energy in interstate commerce. (1)
The provisions of this subchapter shall apply to the
transmission of electric energy in interstate commerce and to
the sale of electric energy at wholesale in interstate
commerce, but except as provided in paragraph (2) shall not
apply to any other sale of electric energy or deprive a State
commission of dits Tlawful authority now exercised over the
exportation of hydroelectric energy which is transmitted
across a State line. The Commission shall have jurisdiction
over all facilities for such transmission or sale of electric
energy, but shall not have jurisdiction, except as

specifically provided in this subchapter and subchapter III of

this chapter, over facilities used for the generation of
electric energy or over facilities used in local distribution
or only for the transmission of electric energy in intrastate
commerce, or over facilities for the transmission of electric
energy consumed wholly by the transmitter.

The provisions of the Act apply to "public utilities®, which are
defined as persons who own or operate facilities subject to the
jurisdiction of the Commission. The Commission has jurisdiction over
facilities used for transmission of electric energy in interstate
commerce or for wholesale sales. of electric energy that has been
transmitted in interstate commerce. The Commission does not have
Jurisdiction over facilities used for generation of electric energy,
over facilities used in local distribution, or used only for the
transmission of electric energy in intrastate commerce, or over
facilities for the transmission of electric energy consumed wholly by
the transmitter.

2. Scope of Jurisdiction

The Act provides that electric energy is held to be transmitted in
interstate commerce if transmitted from a State and consumed at any
point outside thereof, but only insofar as such transmission takes
place within the United States. Energy in interstate commerce does not
refer only to energy at the instant it crosses a state line; rather, if
a utility transmits electrical energy that has been at some point
transmitted in interstate commerce, then that utility is considered to
be a public utility under the Act. Part of the rationale for that
interpretation is that if intervening purchasers could buy from

producers free of federal control, the cost would be fixed prior to the-

incidence of federal regulation and federal rate control would be
substantially impaired if not rendered futile. New Jersey Central Power
& Light Co. v. Federal Power Commission, 319 U.S. 61, 63 S.Ct. 953
(1943). . : , '

. ) N . .
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In the New Jersey Central case, the question of the need for
Federal Power Commission (FPC) approval of a sale of stock was
dependent on whether the seller of the stock, New Jersey Central Power
and Light Company, was a public utility. New Jersey Central, all of
whose facilities were located in New Jersey, sold and purchased power
from Public Service Electric and Gas Company, which -transmitted and
received power across state lines to and from Staten Island Edison
located in New York. The connection between Public Service and Staten
Island was maintained primarily to guard against breakdown. It was used
for emergencies a few times per year on the average, and surplus energy
was occasionally sold. The rest of the time the line was maintained in
batance to avoid delay in transmission during an emergency.

The Court determined that New Jersey Central was a public utility
subject to FPC jurisdiction because it owned facilities used for the
transmission of electric energy in interstate commerce. The Court
reasoned that because the purpose of the Federal Power Act was
primarily to regulate rates and charges of interstate energy, the fact
that the company did not own facilities that actually transmitted
across state 1lines was not determinative. Because the Company’s
transmission lines carried energy that had at one time been transmitted
in interstate commerce, the FPC had plenary jurisdiction over the
company., ’ ' ~

Another important case in this area is Federal Power Commission v.
Southern California Edison Company, 376 U.S. 205, 84 S.Ct. 644
(1964)(the Colton case). The City of Colton purchased its entire power
requirement ~ from Southern California Edison Company (Edison), an
electric utility operating in central and southern California. Colton
used some of the power for municipal use, and resold the bulk to
thousands of residential, commercial, and industrial customers. The
transactions were regulated by the Public Utilities Commission of
California, but Colton filed a petition to have FPC assert
jurisdiction. Some of the energy marketed by Edison originated in
Nevada and Arizona. Edison admitted that it was a public utility, but
asserted that that did not determine the issue of whether FPC may
assert jurisdiction over the rates charged in the Edison-Colton sale.
The FPC found that out-of-state energy was included in the energy
delivered from Edison to Colton, which placed the transactions within
the jurisdiction of the FPC. ‘

The Court of Appeals reversed the FPC on the grounds that FPC
Jjurisdiction was restricted to sales constitutionally beyond the reach
of State regulation. In this case, the Court of Appeals determined that
State regulation of the Edison-Colton sale would not prejudice the
interests of any other state. The Supreme Court reversed the Court of
Appeals, finding that the FPC has jurisdiction over all sales not
expressly exempted by the Act itself. The Court found that Congress
intended to draw a bright line as to what constitutes transmission in
interstate commerce, rather than have a case-by-case determination.
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In the Colton case, the FPC employed tracing studies to prove the
existence of interstate power in Colton‘s 1lines, relying on a
*engineering and scientific® standard for determination of whether
energy had been transmitted in interstate commerce, an approach which
was enunciated in Connecticut Light & Power Co. v. Federal Power
COmm1ss1on, 324 U.S. 515, 65 S.Ct. 749 (1945): A 1ine of cases explores
the issue of the degree of proof required to establish the presence of
interstate energy and therefore federal jurisdiction.

Where there is an integrated, interstate pool operation,
Jurisdiction may be established without resort to tracing studies,
Arkansas Power & Light Company v. FPC, 368 F.2d 376 (8th Cir. 1966).The
Arkansas Power & Light case was d1stinguzshed from the Colton case,
supra, because in Colton there was a single customer, with no
integrated operation, and the FPC, by necessity, had to resort to
scientific studies to show that out-of-state energy reached Colton.

The Colton case does not rule out the use of the "power pool® test,
which may be used instead of point to point tracing studies where there
is a multi-state integrated electric power system. Public Service
Company of Indiana, Inc. v. Federal Power Commission, 375 F.2d 100 (7th
Cir. 1967), cert. denied 387 U.S. 931, 87 S.Ct. 2054, Indiana &
Michigan Electric Company v. Federal Power Commission, 365 F.2d 180
(7th Cir. 1966), cert. denied. )

Commingled intrastate and interstate generated electicity flowing

through a utility’s system is sufficient to sustain federal
Jjurisdiction. Cincinnati Gas & Electric Company v. Federal Power
Commission, 376 F2d 506 (6th Cir. 1967), cert. den. 389 U.S. 842. In
that case, the petitioner claimed that the burden of proof was on the
FPC to show the actual source of specific units of energy delivered to
wholesale customers, and that it was scientifically impossible to do
so. The examiner found that at times, each of the company’s wholesale
customers received out of state electrical energy from a multi-state
power network; that the integrated and coordinated Cincinnati systems
were interconected with and operating in synchronism with a central
system which formed an integrated and operating power pool; that the
sales of electricity from Cincinnati to its wholsesale customers were
pool sales; and, that by reason of the interstate nature of the pool,
the sales were in interstate commerce. The Court sustained the
examiner’s finding of federal Jur1sd1ct1on.

Changes 1in voltage are irrelevant. COmm1ngling of interstate energy
with intrastate energy does not destroy the interstate nature of the

energy, even if the interstate component is only a small percentage of -

the total volume. Wisconsin-Michigan_ Power Co. v. FPC, 197 F.2d 472
(7th Cir. 1952).
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A. prevai]ing‘theme'infthe above line of cases is the problem of the

. impossibility of proving beyond doubt whether specific units of

electrical energy have been transmitted in interstate commerce.
However, as the Court in Indiana & Michigan, supra, noted, people have

been convicted of crimes based on circumstantial evidence. The Courts

have consistently held that sophisticated tracing techniques are not
required to establish the existence of interstate power in a utility’s

‘lines. Rather, more "common sense" approaches have been upheld, such as

insufficient generation within a given state to provide all of a
utility’s power needs. Under such facts, it seems obvious that
out-of-state power is being transmitted. see Indiana & M1ch1qan
Electric Company v. Federal Power Comm1ss1on, supra.

Sale of electric energy at wholesale is defined in the Act as a
sale of electric energy to any person for resale. The term "person”,
as it is used in this definition, has been held to include
municipalities, Wisconsin-Michigan Power Co. et al v. Federal Power

- Commission, supra, and cooperatives and their members, Public Service

Co. of Indiana v. Federal Power COmm1ss1on, supra.

Where a company is a public utility and subject to federal
jurisdiction, all wholesale sales for resale are subject to FERC
jurisdiction, even if the transmissions are local in character. Indiana
& Michigan Electric Company v. Federal Power Commission, supra.( Court
upheld FPC order requiring f111ng of “rate schedules where utility
alleged that transmission of interstate power was subject to local

~ distribution exemption).

Federal jurisdiction over wholesale sales may be sufficient to
confer authority for regulation of utilities that own generation
facilities not subject to federal Jjurisdiction on the grounds that
generating facilities, where used as aids to wholesale sales, are
within the FPC’s Jjurisdiction under §824(a). Although the FPC lacked
jurisdiction over generatlng facilities, through its jurisdiction over
wholesale sales there is authority over the corporate organization,
contracts, accounts, memoranda, papers and other records insofar as
they are utilized in such sales. Hartford Electric Light Co. v. Federal
Power Commission, 131 F.2d 953 (2d Cir. 1942). The Court considered it
immaterial that the sales involved were indirect, or that the
quantities sold were variable or part of "surplus® production, or that
sales were made at the utility‘s place of business, or that the utility
sold without prior ob11gat1on to do so.

In 1983, the United States Supreme Court appeared to modify its
"bright 1line" test in determining whether regulation of wholesale sales
of electric- energy transmitted in interstate commerce was strictly a
matter of federal Jurisdiction. In Arkansas Electric Cooperative
Corporation v. Arkansas Public Service Commission, 461 U.S. 375, 103
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S.Ct. 1905 (1983), the Court ruled that state regulation of wholesale
sales of electric energy which may have been transmitted in interstate
commerce was within the scope of legitimate local public interest and
did not constitute an impermissible burden on interstate commerce. In
reaching its decision, the Court followed a "balance-of-interests" test
which characterizes commerce clause analysis more recent than
Attleboro, noting that following the Attleboro test would have required
reaching the opposite result.

- In analyzing the importance of the Arkansas Electric Cooperative
case in the context of Federal Power Act construction, some important
- factors must be considered. The Arkansas case does not construe the
Federal Power Act; the Federal Power Commission held in 1967 that it
had no Jjurisdiction under the Federal Power Act to regulate wholesale
rates charged by rural power cooperatives under the supervision of the
Rural Electrification Administration. Dairyland Power Cooperative, 37
F.p.C. 12, 67 P.U.R. 3d 340 (1967). Indeed, the Arkansas Court
furthered the purposes of the Act, which was enacted to fill a
regulatory gap, by upholding state regulation of an otherwise
unregulated area. The Court made it clear that its
"balance-of-interests® commerce clause analysis 1in Arkansas Electric
Cooperative does not apply to cases decided under the Act when it
said, "Moreover, Southern California Edison Co.[the Colton case] and
other cases have made it clear that - the Federal Power Act draws a
bright 1line between  the respective jurisdictions of federal and state
regulatory agencies.”

3. Exemptions from Federal Jurisdiction

The- Act expressly exempts the following types of facilities from
federal Jurisdiction: facilities used for the generation of electric
energy; facilities used in 1local distribution only; facilities used
only for the transmission of electric energy in intrastate commerce;
and, facilities for the transmission of electric energy consumed wholly
by the transmitter. The exemption for transmission of electric energy
in intrastate commerce is one that ERCOT utilities have historically
relied upon.

Although generation facilities are exempt, at 1least one case,
Hartford Electric Light Co. v. Federal Power Commission, supra, upheld
federal jurisdiction over a generating facility based on wholesale
:a]e? in interstate commerce of energy generated at the subject

acility.

The local distribution exemption generally applies to distribution
- for retail sale directly to the ultimate consumer. It does not refer to
transmission activites that are essentially localized in nature. The
test 1is whether the facilities are used for local distribution as
opposed to transmission of interstate power. Connecticut Light & Power
Co. v. Federal Power Commission, supra.
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- Some utilities have unsuccessfully relied upon language contained
in the Act®’s policy declaration to attempt to create another
*exemption® from federal regulation. Section 824(a) provides that
Federal regulation shall "extend only to those matters which are not
subject to regulation by the State.®" In Connecticut Light & Power,
supra, the company was incorporated in the State of Connecticut,
served only customers located in Connecticut, owned no utility property

outside the. state and was comprehensively regulated by the Connecticut

Public Utilities Commission. The predominant characteristic of the
company’s business was that of local and intrastate service; there were
no lines crossing the state boundary. If 1local distribution were -
terminated, there would be no remaining purpose or use for the
facilities. The company asserted that federal jurisdiction was an
intrusion ‘into an area expressly reserved to state Jjurisdiction.
However, the company purchased power that regularly included power
transmitted from Massachusetts. The Court held that the policy
declaration that federal regulation is "to extend only to those matters
which are not subject to regulation by the states® is of great
generality and cannot nullify a clear and specific grant of
jurisdiction, even 1if the part1cular grant seems inconsistent with the
broadly expressed purpose.

In other cases, wutilities have relied upon the fact of state
regu]ation of their activities to bolster arguments for exemption from
federal jurisdiction based on the express exemption of facilities used
for local distribution , Federal Power Commission v. Southern
California Edison Company, supra, or to show a lack of federal interest
in regulation of stock transactions, New Jersey Central Power & Light
Co. v. Federal Power Commission, supra.

B. Federal Jurisdiction Over Electric Utilities
Under 16 U.S.C. §§824i, 824j, & 824k
(Section 210, 211, and 212 of the Federal
Power Act)

Limited federal Jjurisdiction over electric utilities not otherwise
subject to federal regulation may be asserted under 16 U.S.C.
§§824i-824k. Section  824i grants authority to FERC to order
interconnections among electric utilities; §824j grants authority to
order wheeling services; and §824k requires certain findings of FERC
prior to issuing orders under §§824i and 824j, and provides procedural
requirements. Copies of these sections are attached for reference.
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1. Section 824i: Physical COnnectioh§

Section 8241 provides that upon application of any electric
utility, federal power marketing agency, geothermal power producer,
qualifying cogenerator, or qualifying small power producer, FERC may
issue’ an order requiring the physical connection of any cogeneration
facility, any small power production facility, or the transmission
facilities of any electric utilities with the facilities of the
applicant. FERC may also order any action as may be necessary to make
effective any physical connection ordered, the sale or exchange of
electric energy that may be necessary to carry out the purposes of an
order entered, and increases in transmission capacity as may be
necessary to carry out the purposes of the order.

A state regulatory agency may apply for an order under §824i for
any action provided for in the statute as described above, but no order
may be issued with respect to a federal power marketing agency based
upon the application of a State agency. FERC may also issue an order
based on its own motion, but may not do so with respect to a federal
power marketing agency.

Upon  receipt of an application, FERC must issue notice as required
by the statute, afford an opportunity for an evidentiary hearing, and
make a determination with respect to certain enumerated factors. No
order may be issued by FERC unless the following findings are made:

1) the order is in the public interest;

2) overall conservation of energy or capital would
be encouraged; ‘

3) the efficiency of use of facilities or resources
would be optimized;

4) the reliability of any electric utility system or
federal power marketing agency to which the order
applied would be improved; and,

5) the requirements of §824k are met.

2. Section 824j: Wheeling

Under §824j, any electric utility, geothermal power producer
(including one which is not an electric utility), or federal power
marketing agency may apply for an order requiring any other electric
utility to provide transmission services to the applicant, including
the enlargement of transmission capability necessary to provide such
services. Upon receipt of such an application, provision of appropriate
notice, and an opportunity for evidentiary hearing, FERC may issue an
order if it finds the following:
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Any

1) the order is in the public interest;

2) a significant amount of energy would be
conserved;

3) efficient use of fac111t1es and resources wou]d }
‘be 31gn1f1cant1y promoted;

4) reliability of any electric utility system to

~ which the order applies would be improved; and,

5) the requirements of §824k are met. No such order
may be issued unless FERC determines that the
order would reasonably preserve any existing
competitive relationships.

electric utility or federal power marketing agency that
purchases electric energy for resale from any other electric utility
may apply to FERC for an order requiring the other utility to provide
transmission services to the applicant. After appropriate notice and
opportunity for evidentiary hearing, FERC may issue such an order if 1t

determines the following:

1) the other electric utility has given‘ectualeor |

Section 824j also contains provisions for  termination or

constructive notice that it is unw1111ng or
unable to prov1de the electr1c service to the
applicant;

2) the other utility has been requested by the
applicant to provide the transmission services;
and,

3) the order meets the requirements of §824k.

modification of orders.

Section 824k applies to orders requiring interconnections or
issued pursuant to §824i or §824j. No order may be issued
~under either section unless FERC determines that the order:.

wheeling

3. Section 824k:0rders

1) is not likely to result in a reasonably
ascertainable uncompensated economic loss for
any electric utility, qualifying cogenerator, or
qualifying small power producer affected by the
order; B
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2) will not place an undue burden on any electric
~utility, qualifying cogenerator, or qualifying
small power producer affected by the order; and,
3) will not impair the ability of any electric
utility affected by the order to render adequate
service to its customers. FERC has no authority
under §8241 or §824k to order enlargement of
generating facilities.

Section 824k provides for reimbursement for costs incurred by
utilities as a result of orders issued under §824i and §824k. Section
824k  contains procedural requirements, including a procedure for
issuance of orders based on settlements of the parties.

For electric utilities not subject to federal jurisdiction under
§824, §8§824i-824k confer 1Tlimited jurisdiction over utilities that are
the subject of orders entered under those sections. Compliance with
FERC orders requiring involuntary connections or wheeling does not
make an electric utility subject to federal jurisdiction for any
purposes other than for carrying out the order’s provisions and for
purposes of enforcement. Entering a settlement or agreeing to an order
does not change the jurisdictional aspects. ‘

V. Conclusions

Interconnections between ERCOT wutilities and other utilities that
operate in other states or are otherwise subject to FERC jurisdiction
could cause ERCOT utilities engaged in transmission of electric energy
or wholesale sales of electric energy to become subject to federal
regulation, unless the connections were made in compliance with an
order issued under 16 U.S.C. §824i-824k. Because ERCOT operates as a
power pool, interconnections would subject all utilities, except those
that do not engage in bulk transmission or wholesale sales of electric
energy, to federal regulation, including rate regulation.

/mg
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joint hearings with any State commission in connection with any matter
with respect to which the Commission is authorized to act. The Commis.
sion is authorized in the administration of this chapter to avail itself of such
cooperatlon. services, records, and facilities as may be afforded by any State
commission.

(c) Availability of information and reports to State
commissions; Commission experts

The Commission shall make available to the several State commissiong
such information and reports as may be of assistance in State regulation of
public utilities. Whenever the Commission can do so without prejudice to
the efficient and proper conduct of its affairs. it may upon request from a
State make available to such State as witnesses any of its trained rate,
valuation, or other experts, subject to reimbursement to the Commission by
such State of the compensation and traveling expenses of such. witnesses.
All sums collected hereunder shall be credited to the approprlatxon from
which the amounts were expended in carrying out the prov1$lons of this

subsection.

(June 10, 1920. c. 285, § 209. as added Aug. 26, 1935 c. 687 Title 1I, § 213, 49
Stat. 853.)

Historical Note

Transfer of Functions. The Federal Power . All executive and administrative functions

Commission- was terminated and its functions

with regard to the establishment. review, and
enforcement of -rates. and charges' for “the
transmission ot sale of electric energy. includ-
ing determinations on construction. work in

* progress ynder this subchapter were transfer-

red to the Federal Enérgy Regulatory Com-

mission by sections 7172(a)(1)(B) and 7293 of
Title 42, The Public Health -and Welfare.

of the Federal Power Commission were, with
certain reservations, transferred to the Chair-
man of ‘such Commission, with - authority

vested in- him to authorize their performance

by any officer, employee, or administrative
unit .under - his jurisdiction, by Reorg. Plan
No. 9 of 1950, §§ 1, 2, eff. May 24, 1950, 15
F.R. 3175, 64 Stat. 1265, set out as a note
under section 792 of this title.

Library References

Electricity €=2.
C.J.S! Electricity § 10 et seq.

Cross. References

State board for review of rates for sale of power to Administrator of Bonneville Power
Administration, see section 839f of this title.

§ 824i. Interconnection authority

(a) Powers of Commission; application by State regulatory authority

(1) Upon application of any electric utility, Federal power marketing
agency, geothermal power producer (including a producer which is not an
electric utility), qualifying' cogenerator, or qualifying small power producer,
the Commission may issue an order requiring—

(A) the physical connection of any cogeneration facility, any small
power production facility, or the transmission facilities of any electric
utility, with the facilities of such applicant,

254

("
ordt
par:
resf
regt

Cor

req
an
the
sub
Cor
age

for



CONSERVATION (. 12

in connection with any Matter
uthorized to act. The Commis.
his chapter to avail itself of such
as may be afforded by any State

nd reports to State
ion experts

) the several State commissiong
assistance in State regulation of
can do so without prejudice tq
rs. it may upon request from
nesses any of its trained rate,
ursement to the Commission by
ing expenses of such witnesses.
lited to the appropriation from
ying out the provisions of thjg

5. 1935, ¢. 687, Title 11, § 213, 49

3

executive and administrative functions
Federal Power Commission were, with
| reservations, transferred to the Chair.
of such Commission, with authority
in him to authorize their performance
v officer, employee. or administrative
nder his jurisdiction, by Reorg. Plan
of 1950, §§ 1. 2. eff. May 24, 1950, |5
175, 64 Stat. 1265, set out as a note
section 792 of this title.

€s

J

' Administrator of Bonneville Power

State regulatory authority

ty, Federal power marketing
g a producer which is not an
alifying small power producer,
g—.

generation facility, any small
ission facilities of any electric
nt,

. 12 REGULATION OF POWER 16 § 824i

(B) such action as may be necessary to make effective any physical
connection described in subparagraph (A), which physical connection is
ineffective for any reason, such as inadequate size, poor maintenance,
or physical unreliability,

(O) such sale or exchange of electric energy or other coordination, as
may be necessary to carry out the purposes of any. order under
“subparagraph (A) or (B), or ‘

(D) such increase in transmission capacity as may be necessary to
carry out the purposes of any order under subparagraph (A) or (B).

(2) Any State regulatory authority may apply to the Commission for an
order for any action referred to in subparagraph (A), (B), (C), or (D) of
pamgraph (1). No such order may be issued by the Commission with

respect to a Federal power marketing agency upon application of a State
regulatory authority. A

(b) Notice, hearing and determination by Commission

Upon receipt of an application under subsection (a) of this section, the
Commission shall—

(1) issue notice to each affected State regulatory authority, each
affected electric utility, each affected Federal power marketing agency,
each affected owner or operator of a cogeneration facility or of a small
power production facility, and to the public.!

(2) afford an opportunity for an evidentiary hearing, and

(3) make a determination with respect to the matters referred to in
subsection (c) of this section.

(c) Necessary findings
No order may be issued by the Commission under subsection (a) of this
section unless the Commission determines that such order—
(1) is in the public interest,
(2) would— ‘
(A) encourage overall conservation of energy or capital,
(B) optimize the efficiency of use of facilities and resources, or
(C) improve the reliability of any electric utility system or
Federal power marketing agency to which the order applies, and
(3) meets the requirements of section 824k of this title.

{d) Motion of Commission

The Commission may, on its own motion, after compliance with the
requirements of paragraphs (1) and (2) of subsection (b) of this section, issue
an order requiring any action described in subsection (a) (1) of this section if
the Commission determines that such order meets the requirements of
subsection (c) of this section. No such order may be issued upon the
Commission’s own motion with respect to a Federal power marketing
agency. '

(e} Definitions

(1) As used in this section, the term “facilities” means only facilities used
for the generation or transmission of electric energy.
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(2 With respect. to- an order ‘issued pursuant to an application of a

_ qualifying cogenerator or qualifying small power producer under subsection
- (@) (1) of this section, the term “facilities of such applicant” means the

qualifying ‘cogeneration facilities or qualifying small power production
facilities of the applicant, as specified in the application. With respect to ap
order issued pursuant to an application under subsection (a) (2) of this

‘section, the term “facilities of such applicant”” means the qualifying cogener.
ation facilities, qualifying small power production facilities, or the trans.
‘mission facilities of an electric utility, as specified in the application. With

respect to an order issued by the Commission on its own motion under

subsection (d) of this section, such term means the qualifying cogeneration -

facilities, qualifying small power productlon facilities, or the transmission
facilities of an electric utility, as specified in the proposed order.

{(June 10, 1920, c. 285, § 210, as added Nov. 9, 1978, Pub.L. 95-617, Title I1, § 202,
92 Stat. 3135, and amended June 30, 1980, Pub.L. 96-294, Title VI, § 643(a) (2), 94
Stat. 770.)

V'So'in original. Penod probably. should be a comma.

Historical Note

References in Text. The Commlssmn, re- - Leglslam'e History. For legislative hxstory k

ferred to in subsecs. {a) to (d) and (e)2),  ‘and purpose of Pub.L. 95-617, see 1978 U,

means the Federal Energy Regulatory Com- - Code Cong. and Adm. News, p. 7659; - See

mission. *See section 2602(3) of this title. 15 pup [ 96-294, 1980 U.S. Code Cong‘
1980 Amendment. Subsec. (a)(1).  and Adm. News, p. 1743; .

Pub.L. 96-294. added applicability ' to geo-{, R

thermal power producers

§ '824j. ‘Wheeling authority

(a) Transmission service by any electric‘utilityj‘ notice, hearing and
findings by Commission
Any electric utility, geothermal power producer (including a producer
which is not an electric utility), or Federal power marketing agency may
apply to the Commission for an order under this subsection requiring any
other - electric utility to provide transmission services to the applicant
(including any enlargement of transmission capacity necessary to provide
such services). . Upon receipt of such application, after public notice and
notice to each affected State regulatory authority, each affected electric

utility, and each affected Federal power marketing agency, and after

affording an opportunity for an evidentiary hearing, the Commission may
issue such order if it finds that such order—

(1) is in the public interest,
(2) would—
(A) conserve a significant amount of energy,
(B) significantly promote the efﬁment use of facilities and re-
sources, Of )
(O) improve the reliability of any electric utility system to which
the order applies, and
(3) meets the requirements of section 824k of this t1t1e
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Transmission service by sellers of électrlc energy for resale; notice,
- @) T and determinations by Commission

Any electric utility, or Federal power marketing agency, which purchases
electric energy for resale from any other electric utility may apply to the

hearing

- Commission for an order under this subsection requiring such other electric

gtility to provide transmission services to the applicant (including any
increase in transmission capacity necessary to provide such services). Upon

receipt of an application under this subsection, after public notice and notice .

to each affected State regulatory authority, each affected electric utility, and

each. affected Federal power marketing agency, and after affording an -

opportunity for an evidentiary hearing, the Commission may issue such an
v-order if the Commission determines that—

(2) such order meets the requirements of section 824k of this title.

(¢) Preservation of competitive refationships; replacement of electric
' energy; inconsistent State laws

(1) No order may be issued under subsection (a) of this section unless the

Commission determines that such order would reasonably preserve existing *
competitive relationships. -

(2) No order may be issued under subsection (a) or (b) of this section

any period, an amount of elect
clectric energy—. .
(A) required to be p
during such period, or
(B) currently provided to the applicant b
order pursuant to a rate schedule on fi

ric energy which replaces any amount of
rovided to such applicant pursuant to a contract

y the utility subject to the
le during such period with the

Commission. , ,

(3) No order may be issued under the authorit

Y of subsection (a) or (b) of
this section which is inconsistent with any State |

aw which governs the retail

(4) No order may be issued under subsection (@) or (b) of this section
ectric energy directly_ to an ultimate

{d) Termination or modiﬁcation of order; notice, hearing and tindings of
Commission; contents of order; inclusion in order of terms and
conditions agreed upon by parties

() Any electric utility ordered under subsection (a) or (b) of this section

¥ apply to the Commission for an order

ease providing all, or any portion of, such

notice to each affected State regulatory

and each affected

pportunity for an evidentiary hearing, the

r terminating or modifying the order issued
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. under subsectlon (a) or (b) of thxs ‘section, if the electnc utlhty provxdmg
~.such transmission . semces has dcmonstrated and ‘the Commxssron hag

found, that— : R
(A):due to changed cxrcumstances, the reqmrements apphcable, un-

der this section and section- 824k of this title, to the issuance of an.

order under subsection (a) or (b) of this section are no longer met, or

~(B) any transmission capacity of the utility providing’ transmission
services under such order which was, at the time such order was 1ssued

~in_excess of the capacity necessary to serve its own customers isno

. longer in excess of the capacity necessary for such. purposes.

- ;No order shall be lssued ‘under this subsection’ pursuant to a ﬁndmg under
: subparagraph (A) unless the Commlssxon finds that such order is in the

public interest.

(2) Any order issued under this subsection termmatmg or modifying an
order issued under subsection (a) or (b) of this section shall—

(A provrde for any appropriate compensation, and

(B) provide - the affected electrlc utilities adequate opportumty and -

time to—

(i) make suitable- altemanve arrangements for any. transmnss:on
“services terminated or modified; and A

(ii) ‘insure that the interests of ratepayers of such utxlmes are
~adequately protected. : :

(3) No order may be issued under this subsectlon termmatmg or modify-:

- ing any order issued under subsection (a) or(b) of this section if the order
- under subsection (a) or (b) ‘of. this . sectlon mcludes terms and condmons B
- agreed upon by the parties: which— . - R :
(A) fix.a: penod during which transmxsswn services are to be provxd-‘ :
" ed under the ‘order under- subsection (a) or (b) of this section; or .

“(B) otherwise prov:de procedures or ‘methods for terminating or

'modlfymg such” order (including, if - appropnate, the return of the .

transmission capacity when necessary to take into account an increase,
after the issuance of such order, in the needs of the electric uullty
, subject to such order for transmission capacxty)
' (e) “Facilities” defined

As used in thns section, the term *‘facilities” means only facxlmes used for ‘

the generation or transmission of electric energy.

k,(June 10. 1920, c. 285, § 211, as added Nov. 9, 1978, Pub.L. 95-617, Title II § 203,

92 Stat. 3136, and amended June 30, 1980, Pub.L. 96-294, Title V1, § 643(a) (3), 94

Stat. 770)

Hlstorlcal \ote

References in Text, The Commission, re- Legislative History.. For legislative history
ferred to in subsecs. (a),.(b), {¢)(1), (2XB), and purpose of ‘Pub.L. 95-617, see 1978 U.S.
and (d)(1). means the Federal Energy Regula- " 'Code Cong. and Adm. News, p. 7659. See,
tory Commission.” See section 2602(3) of this also, Pub.L. 96-294, 1980 U:S. Code Cong
title. : and Adm. \ews, P l743

1980 Amendment. . Subsee (a) . Pub.L.

' 96-294 added apphcablhty to geothermal

power procucers.

258

16 §824J e L CONSERVATION Ch. u',

: or



'CONSERVATION (3, 12

tion, if the electric utility providing
nstrated, and the Commission

hag

es, the requirements applicable, yy,.

of this title, to the issuance of an
of this section are no longer met, o
f the utility providing transmissiop,
s, at the time such order was issueq
y to serve its own customers '
cessary for such purposes.

section pursuant to a finding unde,
on finds that such order s in the

ection terminating or modifying ap
of this section shall— -

compensation, and
utilities adequate opportunity ang

arrangements for any -transmission
l, and :

of ratepayers of such utilities are

- subsection terminating or modify.
) or (b) of this section if the order
on. includes terms and conditions

smission services are to be provid-
on (a) or (b) of this section, or
- or methods for terminating or
f appropriate, the return of the
/ to take into account an increase, -
the needs of the electric utility
n capacity). :
fefined

ies” means only facilities used for
energy.

1978, Pub.L. 95-617, Title II, § 203,
-L. 96-294, Title VI, § 643(a) (3), 94.

Dte

egislative History, For legislative history

purpose of Pub.L. 95-617, see 1978 U.S. .
¢ Cong. and Adm. News, p. 7659.. See,

- Pub.L. 96-294, 1980 US. Code Cong.

Adm. News, p. 1743, ‘

is no

" ing electric systems.

‘& 12 REGULATION OF POWER

16 § 824k -

Notes of Decisions

o 'ic(ion 3
':,;ﬁ pooling 2
Prevequisites 10 order 1

{. Prerequisites to order
.Pn"quisites of this chapter to order by
Commission requiring wheeling applied to or-

der . expanding voluntary commitment to°

wheel. New York State Elec. & Gas Corp. v.
Federal . Energy Regulatory  Commission,
C A.2 1980, 638 F.2d 388, certiorari denied
102 S.Ct. 105, 454 U.S. 821,70 L.Ed.2d 93.

2. Power pooling .

Gueen the voluntary nature of power pool-
ing under this chaptey and Congress’ particu-
lar_dJeterminations. with respect to wheeling,
the Commission did -not err by failing to
arder mid-continent area power pool partici-
pants to wheel electric power to nongenerat-
Central Iowa Power

lacking in primary jurisdiction.

Co-op v. Federal Energy Regulatory Com-
mission, 1979, 606 F.2d 1156, 196 US.App.
D.C. 249 .

3. Jurisdiction

Regardless of whether one considered ex-
ceptions to Bradley rule for applying a
change in law to a ‘pending case or this
section and section 824i ‘of this title. that
authorize Federal Energy Regulatory Com-
mission. to order wheeling and power inter-
connects and that was enacted after institu-
tion of action by electric cooperative .com-
plaining that failure of defendant vulities to
wheel power and to effect power intercon-
nects violated antitrust laws. the suit was to
be heard in district cour! rather than transfer-
red to the agency since the Commission was
Sunflower
Elec. Co-op. v. Kansas Power and Light Co..
C.A . Kan:.1979, 603 F.2d 791.

§ 824k. Orders requiring interconnection or wheeling

(a) De't'erminations by Commission

No order may be issued by the Commission under section $24i of this title

or subsection (a) or (b) of section 824j of this title unless the Commission
determines that such order— ‘

(1) is not likely to result in a reasonably ascertainable uncompensat-
ed economic loss for any electric utility, qualifying - cogenerator, or

qualifying small power producer, as the case may be, affected by the
order; ' -

- (2) will not place an undue burden on an electric utility, qualifying
cogenerator, or qualifying small power producer, as the case may be,
- affected by the order; ‘ ‘

(3) will not unreasonably irripafr the reliability of any electric utility
affected by the order; and

(4) will not impair .the ability of any electric ﬁti]ity affected by the

order to render adequate service to its customers.

The determination under paragraph (1) shall be based upon a showing of
the parties. The Commission shall have no authority under section 824i or
824j of this title to compel the enlargement of generating facilities.

{b) Reimbursemeht of parties subject to orders

No ofder may be issued under section 824i of this title or 'subs‘ection (a)
or (b) of section 824 of this title unless the applicant for such order

demonstrates  that he is- ready, willing, and able to reimburse the party
subject to such order for— -~ ,
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- order, and .

(2) in the case of ah*drdér under subsection (a) or (b) of section 8245
. of this title— ' » '

. party’s share of the reasonably anticipated costs incurred under sych

(A) the reasonable costs of transmission services, including the

costs of any enlargement of transmission facilities, and

(B) a reasonable rate of return on such costs, vas‘appr-opriate,‘ as
~ determined by the Commission. : ‘

k(cv) lséuance of pfoposed order;f agreehient by pahles to terms and condltlons of -

~ order; ‘approval by Commission; ‘inclusion in final order;- failure to agree

(1) Before issuing an order under section 824i of this title or subsection
(a) or (b) of section 824j of this title, the Commission shall issue a proposed
order and set a reasonable- time for parties to the proposed: interconnection:

*or transmission order to agree to terms and conditions under which such

order is to be carried out, including the apportionment of costs between
them ‘and the compensation- or reimbursement reasonably ‘due to any of
them. Such proposed order shall not be reviewable or enforceable in any

vcpur't.' ~The time set for such parties. to agree to-such terms and conditions
“may be shortened if the Commission determines that delay would jeopardize

the attainment of the purposes of ‘any proposed order. Any terms and
conditions agreed to by- the parties shall be subject to the approval of the
Commission.. = - - e : .

- (2) (A) If the kpartiesag'ree« as prbﬁded in. phragraph €)) within the time'
set by the Commission.and the-Commission approves :such ‘agreement, the

-~ terms and conditions shall be included in the final order. In the case of an"

order under-section’ 824i of this title, if the . parties fail to agree within the
time set by the Commission or if the Commission does. not approve any
such agreement, the Commission shall prescribe such terms and conditions
and include such terms and conditions in the final order. :

(B) In the case of anykoryder'applied‘fdr ‘under section 824j of this title, if

‘the parties fail to agree within the time set by the Commission, the

Commission ‘shall prescribe such terms and conditions in the final order.

(d) Statement of reasons for denial -~

If the Commission does not issue any order applied for under section 824i
or 824j of this title, the Commission shall, by order, deny such application
and state the reasons for such denial. , C

("e)' Utilization of interconnection or Wheeling authority in fieu of other authority; "
: limitation of Commission authority : )

No_provision of section 824i or 824 of this title shall be treated—
(1) as requiring any person to utilize the authority of such- section
824 or 824j of this title in lien of any other authority of law, or
(2) as limiting, impairing, or otherwise affecting any authority of the
- Commission under any other provision of law.
260
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(f) Effective date of order; hearing; notice; review
(1) No order under section 824i or 824j of this title requiring the

* Tennessee Valley Authority (hereinafter in this subsection referred to as the

«TVA") to take any action shall take effect for 60 days following the date of
issuance of the order. - Within 60 days following the issuance by the
Commission of any order under section 824i or of section 824j of this title
requiring the TVA to enter into any contract -for the sale or delivery of

wer, the Commission may on its own motion initiate, or upon petition of
any aggrieved person shall initiate, an evidentiary hearing to determine

- whether or not such sale or delivery would result in violation of the third

sentence of section 15d(a) of the Tennessee Valley Authority Act of 1933
(16 U.S.C. 831n—4), hereinafter in this subsection referred to as the TVA
Act [16 US.C.A. § 831 et seq.]

(2) Upon initiation of any evidentiary hearing under paragraph (1), the
‘Commission shall give notice thereof to any applicant who applied for and
obtained the order from the Commission, to any electric utility or other

 entity subject to such order, and to the public, and shall promptly make the
- determination referred to in paragraph (1). . Upon initiation of such hearing,

the Commission. shall stay the effectiveness of the order under section 824i
or 824j of this title until whichever of the following dates is applicable—

(A) the date on which there is a final determination (including any
judicial review thereof under paragraph (3)) that no such violation
would result from such order, or :

(B) the date on which a specific authorization of the Congress
(within the meaning of the third sentence of section 15d(a) of the TVA
Act {16 US.C.A. § 831n—4(a)]) takes effect.

(3) Any determination under paragraph (1) shall be reviewable only in
the appropriate court of the United States upon petition filed by any
aggrieved person or municipality within 60 days after such determination,
and such court shall have jurisdiction to grant appropriate relief. Any
applicant who applied for and obtained the order under section 824i or 824j
of this title, and any electric utility or other entity subject to such order
shall have the right to intervene in any such proceeding in such court.
Except for review by such court (and any appeal or other review by an
appellate court of the United States), no court shall have jurisdiction to
consider any action brought by any person to enjoin the carrying out of any

order of the Commission under section 824i or section 824j of this title -

requiring the TVA 'to take any action on the grounds that such action
requires a specific authorization of the Congress pursuant to the third
sentence of section 15d(a) of the TVA Act [16 U.S.CA. § 831n—4(a)].

(June 10, 1920, c. 285, § 212, as added Nov. 9, 1978, Pub.L. 95-617, Title II,
§ 204(a), 92 Stat. 3138)

Historical Note

References in Text. The Commission, re- The TVA Act, referred to in subsec. (f) (1),
ferred to in subsecs. (a), (b)(2XB), (c), (d),7 means Act May 18, 1933, ¢. 32, 48 Stat. S8,
{e)(2), and (f), means the Federal Energy - as amended, known as the Tennessee Valley
Regulatory Commission.- See section 2602(3) ~ Authority Act of 1933, which is classified
of this title. C generally to chapter 12A (section 831 et seq.)
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Chapter 7
Nontechnical Impediments to Bulk Power Transfers

Impediments to bulk power transfers which are based upon physical limitatioh’s of the
existing system are often encountered. Additional obstacles may arise due to
institutional, legal, regulatory, or economic considerations. The purpose of this chapter is

to examine some of these obstacles.

In this chapter, impédirnents to bulk power transfers which have no technical basis are
discussed. It is sometimes difﬁcult, however, to separate technical from non-technical
impediments. For example, .hcalth and envi:onmental issues associated with transmission
lines are technical, but may be used by interveners in certification cases to delay
construction through a lengthy appeal process. In such circumstances, the impediment to

construction is legal in nature but has a technical basis.

7.1 Other Studiés

Three studies were recently conducted which identify nontechnical impediments to bulk
power transfers observed or anticipated in the United States. The results of these studies

are discussed below.

7.1.1 Non-Technical Impedlment to Power Transfers by National Regulatory
Research Institute (1987) -

The National Association of Régulatory Utility Commissioners sponsored a study of non-
technical :’mipediments to bulk power transfers in 1987. In this study, four categories of

nontechnical impediments were identified: institutional, legal, regulatory, and economic.
Each of these categories of impediments is discussed by an analyst, and

recommendations for overcoming the impediments are offered.

Nontechnical Impediments to Bulk Power Transfers 7-1



In o_rder to assess the relative importance of the impediments identified, three case studies
involving bulk power transfers are included in the report. The first case involves
attempts by investor-owned utilities to construct a new transmission line in Maryland and
illustrates how the legal appeals process can be used to delay construction. The second
case involves the wheeling of power generated by a municipal utility in Louisiana to a
retail customer outside of its territory and provides an illustration of the bypass issue.
The third case involves attempts to obtain transmission service by a consortium of

municipal utilities.

Although a large number of impediments are identified in the study, a consensus was
reached that the three most important nontechnical impediments are:

(1) Utility opposition to mandatory wheeling

(2) Roadblocks to constructing new lines

(3) Incorrect pricing of transmission services
7.1.2 Moving Power: Flexibility for the Future by the National Govemnor’s

Association (1986)

This report was prepared by the Task Force on Electricity Transmission of the National
Governor’s Association Committee on Energy and Environment and released in early
1987. It sought to identify areas in which regulatory or institutional "impediments"
might lead urilities, regulators, or the public to conclude that a (transmission) project is
not feasible or desirable, even though it otherwise would be economically attractive.
Information sources included the experiences of task force members; presentations by,
and discussions with, industry representatives and observers; written surveys; state and
utility siting, certification, and planning documents; interviews with selected utilities; and

existing literature.

7-2 Nontechnical Impediments to Bulk Power Transfers




The task force found that there were a number of irnpediments to the development of

‘ additional transmission capacity at the state 1eVe1, including_a lack of definitive time

tables for the regulatory process; differing state or state/federal requirements; a lack of
clarity xégarding, regulatory requirements; lack of coordination among multiple state
agencies; and delays caused by ldc':él jurisdictional hurdles. It also observed that
regulatory goals are not likely to‘ be fully achieved if the approval process is not well
coordinated with utility planning and development programs. It further observed that -
most long-range planning focused on generating capacity needs resulting from a
consideration of needs within, rather than between, utility systems; and that this may
create economic and regulatory disinéentive,s to the optiinal development of the

transmission grid.

In order to‘ address these issues, the task force identified several policy options, but
stopped short of issuing formal recommendations. The policy options presented can be
summarized as: |

. strea'mlining and clarifying state approval procedures

. integrating planning and approval processes

. encouraging multistate siting and certification

. enhancing state planning efforts

e requiring more thorough development of transmission options in utility
planning ‘

. promoting multistate planning efforts

. eliminating structural impediments to transmission development

. building on-going informal communication among state and federal

regulators, utility representatives, and public interest organizations
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7.1.3 Some Economic Principles For Pricing Wheeled Power by the National
Regulatory Research Institute (NRRI)

This study by the National Regulatory Research Institute (NRRI) deals with different
pricing policies on wheeled power that can encourage good decisions about the use and
expansion of electric power transmission networks. The study does not attempt to
evaluate whether the current level of transmission capacity within and among the
networks in the U.S. is optimal, nor does it evaluate whether the existing transmission
system is used efficiently. In contrast, given the current setting of laws, regulations, and
other limitations placed on utilities, regulators, and wheeling customers, the study relies
on economic theory to establish a benchmark for evaluating different pricing policy
options from an economic efficiency standpoint. In addition, the study recommends
several pricing policies that could creéte incentives for the best use and development of

the nation’s electric bulk power supply sources.

A thorough eéonomic analysis of the cost of generating electric energy and providing
transmission services is performed in this study. Two concepts of marginal cost, short-
run and long-run, are de_ﬁnéd for the electric utility industry and their differences are
highlighted as well. In addition, relying on economic thebry; it is demonstrated that
production efficiency, that is supplying a given level of demand at the least cost, could be
achieved by an equalization of marginal costs, including generating and transmission

costs, throughout the networks.

Although different pricing policies are analyzed in this study, marginal cost pricing,
which is defined as a wheeling charge equal to the mafginal cost of providing the
transmission services, is recommended. Howcver, the study distinguishes between short-
run and long-run marginal costs. As a result, differént pricing policies are recommended

dealing with different types of wheeled power. For example, to encourage both short-run
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and long-run cost equalization, it is recommended that all wheeling services be divided

_into interruptible and firm categories and be priced at short-run and long-run marginal

costs, respectively.

- In addition, to prevent firm customers from being overcharged in the existence of excess

transmission capacity, it is recommended that customers be given the option of selecting
the service category. However, the study is well aware of possibilities in which such a
pricing policy may not result in economic‘efficiex‘lcy. In such circumstances, there is a
possibility that wheeling utilities could unduly restrict capacity to sustain a price in the
interruptible ‘market at a level above the cost of capacity expansion, and so eam
monopoly profits.. Therefore, the study iei:ommends strong regulatory ovefsight of

transmission investment programs along with marginal cost pricing.

In summary, to promote the optimal ﬁse and expansion of the nation’s bulk power supply
system, this study recommends that all transactions, including wheeling, be priced so as
to promote the equalization of short-run and long-run marginal costs across the grid.
Such a total supply cost minimizing poiicy requires  prices that are not distorted by
erﬁbedded cost revenue requirements, preference power allocations, cogeneration pricing
rules, or afrangements that ignore the effect of a given flow through unaffiliated
transmissioh systems. Finally, no attempt is made to propose ways to distribute savings
due to marginal cost pricing among panicipants in a transaction. This suggests that
political and regulatory policymakers rhust ultimately decide who shbuld receive the

benefits from new power trading opportunities.

7.2 Experience in Texas

Institutional and regulatory barriers to wheeling in Texas have been greatly reduced since

the adoption of wheeling regulations by the Commission. Substantive Rule 23.67
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- specifies an embedded cost methodology for the calculation of wheeling rates. Although
institutional barriers have been eliminated, economic barriers to desirable wheeling
transactions may have been created by the use of embedded cost rather than marginal
cost methodologies. Embedded cost methods may be sending incorrect pricing signals to

market participants. -

In the case where transactions involve only ERCOT members, the federal-state conflict is

not expected to be a major impediment since ERCOT is entirely within the state of Texas
and interstate power flows are not substanﬁally affected by ERCOT operations.
However, substantial economic benefits may be realized from bulk power trénsfers
between ERCOT members and adjacent utilities outside ERCOT. In particular, El Paso
Electric Company and Gulf States Utilities Compﬁny have high reserve margins and may
be willing to provide power to ERCOT utilities at attractive rates. Such transactions may
have enough impact on interstate power flows to involve the Federal Energy Regulatory

Commission (FERC).

Institutional énd regulatory barriers to transmission line construction in Texas have also
been reduced by recent amendments to the Public Utility Regulatory Act. In the past,
Commission review of some transmission line certification applications have caused
excessive delays in construction. Senate Bill #142 which amended the PURA in the
1987 legislative session mandates the Commission’s decision within one year from the
filing date. If such deadline is not met, any party may seek a court order to compel the

Commission to make one.

7.3 Summary

Institutional and regulatory barriers to bulk power transfers in Texas have been reduced

by recent modifications of the Commission Substantive Rules and the PURA. The
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governing regulations have helped reduce the legal and administrative burden of bulk

power transactions. However, bwheeling‘ charges based entirely upon fixed (average

embedded) costs may be discouraging economically desirable wheeling transactions.
Perhaps a hybrid approach to wheeling rates that involves elements of both embedded
and marginal cost principles could be developed. With more accurate price signals,

buyers and sellers are more likely to engage in economical bulk power transactions
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Chapter 8
Conclusions

8.1 Study Summary

This study is an examination of the potential benefits of a higher level of ‘bulk power
transactions in the state of Texas. The primary goal of the study is to estimate : the
quantity of electricity which would be exchanged by the members of ERCOT under a
wide variety of conditions. Estimates are also obtained for the production cost savings
which would result from the coordinated operations necessary to achievé_ the higher
levels of bulk power transactions. Because of the need to retain a high level of system
reliability, additional high voltage transmission facilities may be fequired to allow such
transactions to occur; thus, a secOndary feature of the ’study is the examination of related

health, environmental, institutional, and legal issues.

The primary goal is attained by using a multi-area production simulation progrém,
MAPS/MWFLOW, to model the ERCOT interconnected system and simulate the
generation and transmission of electricity under uhcoordinated (own-load) and fully
coordinated (pool) arrangements. With thé fully coordinated operations, it is assumed
that the utilities make operational decisions which will yield the minimum system-wide
operating costs. This form of pool operations does not necessarily require the
implementation of centrally. dispatched operations; however with full information
available to each qf the utilities, the results are essentially the same. The Secondary
information was obtained from numerous reviews of recent reports about potential health
and environmental issues related to high voltage transmission lines, and from a survey of

transmission line certification requirements of the regulatory agencies in other states.
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All of the results of this study must be viewed only in the context of the assumptic;ns
upon which the calculations are based. The projected savings are quite sensitive to
various parameter values which must be derived from forecasts or estimates. One result
of this sensitivity was the decision to define a more complete set of boundaries in the
. reference case to reflect the fundamental uncentainty in the natural gas market in Texas.
Other important parameters include coordination arrangements, electricity demand
forecasts, and cbgeneration levels. ~Alternative scenarios are provided which involve

deviations from the reference case values assigned to these parameters.

This study is intended to assist utilities and policymakers in their assessment of
alternative systems of planning and operation of the electric utilities in Texas. The
project staff anticipates and welcomes questions and criﬂcisms regarding the
assumptions in the study and the many issues it raises as well as some issues which were
not analyzed. Additional research and analysis is required to refine results and examine

other important issues.

8.2 Objectives and Findings

With respect to the formal objectives defined in Section 1.2 of this report, the following

sections briefly summarize the study’s findings.

8.2.1 Energy Efficiency

» To determine whether greater energy efficiency may be obtained from
existing generation and transmission capacity in Texas through enhanced
system coordination and increased bulk power transactions.

The reference case results indicate that, with the assumption of
converging natural gas prices, there would be a slight reduction in the
total BTU of fuel used by the ERCOT utilities in 1990 and 1995, if ERCOT
operated in a fully-coordinated mode. The respective savings would be
14.6 trillion and 8.7 trillion BTU which translate to 0.8% and 0.4%,
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respectively, compared to operations in the own-load mode. For natural.
gas, which is expected to become more scarce in the future, however, the
reductions are substantial and amount to 50.0 trillion and 38.7 trillion
BTU, or 6.0% and 4.5% of total gas use, respectively.

With the assumption of diverging fuel prices, total BTU consumption rises
very slightly because of the substitution of coal and lignite generation for
the relatively more scarce and expensive natural gas. However, the
reductions in natural gas consumption are again significant at levels of
56.8 trillion and 27 2 trillion BTU, or 6.6% and 3.2%, respectively.

In 1990, additional savings of natural gas from the higher overall
efficiency of cogeneration are estimated to be 41.3 trillion and 454
trillion BTU or 4.8% and 5.3%, respectively.

8.2.2 Capacity Requirements

» To determine whether enhanced coordination and increased bulk poWer
transactions can help to reduce the requirements for new capacity
additions.

A specific estimate of the amount of capacity which could possibly be
deferred or cancelled as a result of increased bulk power transactions
could not be obtained from the model used in the study. However, in the
Nuclear Uncertainties Scenario where large units currently under
construction are assumed not to be available, the ERCOT system seems
capable of picking up the load, albeit at a somewhat higher cost of
operation under both own-load and fully coordinated operations.
Additional research into this area must use a different type of simulation
- process which allows capital costs and financing mechanisms to be part of
the analysis so that total cost comparisons can be made in a long-term
setting.

8.2.3 Capacity and Load Growth Differences

* To determine whether a better matching of statewide capacity and load
growth can be achieved through changes in the operation or configuration
of the bulk power system.

In the reference cases and under a wide spectrum of assumptions in the
alternative scenarios, the model cons1stently shows TUEC to be the
largest, and sometimes only, net energy importer. This is a result of wo
factors: relatively low reserve margins and relatively high natural gas
generation costs. The primary sources of energy exports are cogeneration
and utility-owned gas-fired generation in the HL&P service area. Lesser
quantities are provided by utilities in the Central Texas area, COA and
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LCRA, when diverging gas prices are assumed; plus CPSB when
converging gas prices are assumed. Overall, when diverging gas prices
are assumed, the transmission system would only be adequate to
accommodate the higher level of transactions under normal operations
with 30% of the transactions fully interruptible. Under the lower level of
transactions with converging gas prices, the transmission system appears
to be adequare. The strengthening of the transmission system to
accomodate higher levels of transactions would permit a better matching
of system demands and available capacity.

8.2.4 Production Cost Differentials

» To determine whether utilities in Texas can take greater advantage of their
production cost differentials through expanded bulk power transactions.

Under the converging gas price reference case assumptions, comparing
the two extremes of own-load and fully coordinated operations, the
potential transactions levels are 14.4 billion and 16.0 billion KWH in
1990 and 1995, respectively, and these quantities represent some 7.1%
and 6.6% of annual ERCOT system energy requirements. These levels of
transactions would produce annual savings of $55.8 million and $108.1
million in the respective study years or 1.3% and 1.6% of system variable
production costs.

Under the diverging gas price reference case assumptions, again
comparing the two extremes of own-load and fully coordinated
operations, the potential transactions levels are 28.0 billion and 24.7
billion KWH in 1990 and 1995, respectively, and these quantities
represent some 13.8% and 10.3% of annual ERCOT system energy
requirements. These levels of transactions would produce annual savings
of $247 million and $355 million in the respective study years or 5.6%
and 4.7% of system variable production costs.

The range berween these cases indicates that opportunities for
transactions are enhanced by fuel cost differentials but may also be based
on other production cost components and differing heat rate efficiencies
that exist within the system.

8.2.5 Impediments to Interconnections
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 To identify legal, technical, and environmental impediments which may
be associated with enhanced interconnection of utilities in Texas.

The primary impediments to interconnection of all utilities in Texas are
the complex technical, legal, and institutional questions concerning the
intra-state nature of ERCOT. Other impediments include organizational
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inertia, regulatory lag, isolated utzlzty planning efforts, jurisdictional
conflicts, wheeling regulations and pricing, and healith and environmental
- considerations. Certification of transmission lines in Texas is about the
same as in the other states who responded to the survey and has similar
requirements for the submission of environmental information. Only six
states have any kind of regulations relating to health issues, but several
have adopted a polzcy of annual reviews of research about possible

effects.

- 8.2.6 Impediments to Cogeneration

* To identify operational, financial, and regulatory impediments which may
be associated with increased transfers of existing and potential
cogenerated power, as well as access to the transmission system.

The primary impediments to increasing transfers of cogenerated power
are the reluctance of utilities to rely on resources which are not their own,
disagreements about wheeling matters, concerns about cogeneration
efffects on the allocation of system reserve responsibilities, and questions
about short-term and long-term reliability issues. - The study results
generally indicate that the transmission system may be capable of
handling some increased levels of firm power transactions such as those
available from cogenerators; but that dispatchability and interruptibility
may be required to preserve system reliability.

8.2.7 Wheeling Rule Impacts

e To examine operational, financial, and regulatory impacts of existing
wheeling rules on utilities, cogenerators, and potennal bulk power
transactions.

The version of MAPSIMWFLOW used in the study did not permit the
quantitative modeling of wheeling regulations or charges, and their
potential impact on the system. However, a recent wheeling study by the
National Regulatory Research Institute recommends that wheeling prices
be based on short-run and long-run marginal transmission costs for
interruptible and firm transactions, respectively. In Texas, an average
embedded cost methodology is used and may be sending incorrect price
signals to market participants, and thereby impeding otherwise
economical power flows.
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8.2.8 Effects of Uncertainty

* To estimate the likely impact of fuel price volatility, demand forecast
uncertainty, seasonal fuel supply disruption, and power plant construction
uncertainty on the state’s electric power industry.

For 1990, the converging fuel price reference case assumes that all
utilities have the same low uniform natural gas price of $2.46 per
MMBTU. This results in transactions of 14.4 billion KWH, and savings of

only $55.8 million. Conversely, a sensitivity case with gas prices 10%
higher than the diverging gas price reference case produces almost no
change in the level of transactions, but increases annual savings to $284.7
million. For 1995, a similar case with a 10% increase in gas prices was
developed with nearly identical results. These results indicate thar the
level of savings is very sensitive to changes in fuel prices, but the level of
transactions is much less sensitive.

The results of the alternative demand forecast scenarios for 1990 were as
expected. The low demand case causes reserve margins to rise, the level
of transactions to fall, and annual savings to decrease correspondingly.
The high demand case causes the reverse effects of lower reserve margins,
a slightly higher level of transactions and an increase in annual savings.
For 1995, the low and high demand case follow the same pattern as in
1990. With low demand, the transactions level falls by 6.1% to 23.2
billion KWH, and annual savings are also reduced by 3.6% as a result.
For 1995, with high demand, transactions increase by 7.6% while savings
increase by 6.2% :

The winter fuel supply disruption scenario examines the likely
consequences of a prolonged freeze like the one experienced in December,
1983. Based on information submirted by the utilities about their unit
outages at that time and model results for a two-week winter period in
1990, the system reserve margin for normal weather is 48% or almost
13,600 MW. Utilities currently hold fuel oil inventories which are six
times as great as their total oil burn during the 1983 freeze and have
implemented many other operational changes to insure a reliable supply
of electricity under abnormal weather conditions. The availability of such
a large amount of excess capacity indicates that the transmission system
could play a large role in handling any emergency unit losses on the
ERCOT system.

The power plant construction uncertainty question is addressed in two
alternative scenarios. The first of these assumes that one unit of the
Comanche Peak nuclear plant in unavailable because of delays.
Increases in transactions and annual savings provide a degree of cost
mitigation which is larger than the savings in the reference cases. In the
second scenario, one unit of the South Texas Nuclear Project is assumed
to be unavailable. Because the partners in the project tend to have higher
available reserve levels, the cost mitigation of the savings is less than the
amount of the reference cases.
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8.2.9 Other Alternative Scenarios

» To analyze the potential effects on bulk power transactions of
transmission system limitations, alternative coordination arrangements,
and alternative levels of cogeneration.

A set of transmission limitation cases were run using a different solution
algorithm and a set of transfer limits instead of monitored lines. Under
-normal conditions with no outages, this produces results comparable to
the diverging gas price reference case, and serves to reinforce confidence
in the model results. When the transfer limits associated with outage
conditions are placed on the model, transactions fall by 29% while
savings are reduced by 27%. These results indicate that any transactions
above the level of 19.9 million KWH would need to be fully interruptible
to preserve system reliability under contingency conditions.

Alternative coordination arrangements are modeled for two scenarios. In
the first, the utilities are assumed to add coordinated maintenance
scheduling which results in an increase in both transactions and annual
savings of only 2%. This small change indicates that the ERCOT utilities
are currently coordinating their maintenance in a near-optimal manner.
In the second, only non-firm transactions are permitted, similar to a
broker system. This produces the lowest total transactions level of only
12.0 billion KWH, a 57% decrease. The annual savings fall even more
dramatically to $82.4 billion, only 33% of their diverging gas price
reference case value. These results indicate the need for some
transactions to be under firm contract in order to achieve higher
economic gains within the system. ‘

there is 15% less cogeneration in 1990 and that loads are served with
existing utility generating capacity. As expected, system operating costs,
total transactions, and annual savings are nearly constant, while smaller
utiliries increase their exports to compensate for the lower level of
cogeneration. The second assumes that there is 15% more cogeneration
in 1990 and that loads are also served with existing utility generating
capacity. As expected, system operating costs, total transactions, and
annual savings are nearly constant, but smaller utilities decrease their
exports while HL&P increases its exports since the higher level of
cogeneration is located predominantly within its service area.

By combining the two scenarios, the study estimates that utilities use of
natural gas, coal, and lignite would have to increase by 143 trillion, 23.9
trillion, and 7.5 trillion BTU, respectively, in the absence of all
cogeneration. While this does not account for heat rate differences, it
does provides an indication of part of the higher overall efficiency of
cogeneration facilities. Because of the model’s inability to utilize capital
costs and fixed operating costs for utilities and cogenerators, long term
effects cannot be defined or calculated.

AV
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8.3 Recommendations

The study results indicate that interconnected utilities in Texas could actively engage in
bulk pdwer exchanges which would result in overall cost savings. The establishment of
the brokerage system indicates that ERCOT also realizes such potential for savings
exists. However, results of this study indicate that if all transactions are made strictly on
a non-firm basis, the m#ﬁzed savings would be reduced by approximately 65%. Utilities
in Texas should be encouraged to expand the scope of the; ERCOT energy broker system
in order to coordinate their system planning and operations. Some cogenerators have
also expressed inferest in participating in the ERCOT broker, but several problems must
be addressed to determine whether there are any residual benefits to ratepayers. Some of
these problems are reductions in utility savings, control and scheduling, replacement
capacity and energy, accounting and billing costs, and reduced transmission reserve
capacity. These problems should be examined by ERCOT and any interested

cogenerators.

Using the transmission reliability criteria of ERCOT, the level of power exchange will be

limited by transmission system constraints. In order to realize all the benefits of power
pooling if natural gas prices begin to escalate and diverge, the transmission network will
need reinforcement with additional high voltage lines, particularly between TUEC and
HL&P.

The transmission line certification process should be streamlined in order to shorten the
required lead time for additions to the grid. A shorter planning horizon will give utilities
more flexibility in dealing with future uncertainties. One means of streamlining the
certification procedure is to increase the minimum size of lines which require
certification, thereby allowing rapid administrative disposition of smaller lines.

Guidelines should be established with respect to the environment to protect the public as
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well as to minimize costly delays arising from conflicts with the public. Examples of

guidelines adopted by other states are provided.

The high thermal efficiency, high availability and short construction schedule of
cegeneration make it a véluable asset to the utilities in Texas. Furthermore, the
competitive advantage that cogeneration offers to firms which employ the technology
protects jobs in‘vthe state of Texas. As the ERCOT system evolves, the transmission
system should be strengthened to allow cogenerators greater access to power markets, so

that this resource will be optimally used to help supply the State’s energy needs. Utilities

and cogenerators should form a cooperative study group to consider the ,institutienal and

financial implications of designing and developing sucha system.

Finally, when generation and transmission planning involves several utilities, it is critical
that the data collection process be standardized in order to improve accuracy and
consistency.  For example, utilities have different methods of measuring the unit heat
rate, allocating fixed and variable maintenance expenses, and calculating transmission
line ratings. ERCOT should establish guidelines regarding the procedures under which

these data are collected.

8.4 Future Research

The following factors may impact the projected cost and energy savings associated with

bulk power transactions and should be examined at some future date:

. Short-term costs, including administration, associated with enhanced
system coordination.
. Allocation of savings for individual utilities.
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Estimation of long-term costs and benefits associated with capacity

deferrals.

The vlong-term role of cogeneration as a supply resource.

Transmission system planning for increased transactions.
Identification 6f facilities which should be added or strengthened.

The costs and impacts of wheeling charges and incremental line losses.
Interconnection of ERCOT to othér power pools.

Ultimate rate impacts of transactions and savings.

Reliability and stability analysis of the transmission network.
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