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CIC Srean Service

e Spcing of 1984 saw the efforts of Utility Steam Operations, System Power
Cperaticns, Fossil Plant Construction & Exgineering, and Comercial
Cperations, culminate with the first commercial delivery of steam to Corn
Products Intermational on April 24, 1984. The contractors, KCPL and Corn
Products personnel can be proud of a construction job somewhat unicque to
this area. The major aspects were the construction of a steam line spanning
the Missouri River and the mcdifications to Grand Avenue Station to serve
the load.

The cuzpletion of this project, providing the addition of a new high load
factor steam customer, was necessary for the Downtowa District Steam Heat
Systen to remain an econocnical energy source for downtown customers.

Iate in the Spring of 1984, word spread that CPC was selling its

rations. The question of whether the new owner would take steam from
KCPL, very much clouded the future viability of the District Heating
System. CPC is expected to continue taking steam through 1985, but no
decision has been received from the new owner for future yeaurs.

Results of Additional CPC Ioad

The actual oceration of the steam service o CiIC for nine months in 1984
produced some expected and some unexpected results. The demand has averaged
176,000 lbs./hr., whereas the demand anticipated was 250,000 Ibs./hr. As
expectad, with the addition of the CFC iced. the peak locad factor has
increased from 28% to about 62%. Figure 1 shows the actwmal icad profile
experienced in 1984.
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Fuel mix at Grand Avenue Station has averaged about 82% coal with

improvements in operating procedures continually being made to increase the
ratio of coal-to-gas fired at Grand Avenue Station.

Early in the operation of the CPC service, wide swings in load were
experienced ~ up to 80,000 lbs./hr. This caused some operating difficulties
at first, but the good working communicaticn between Grand Avenue Station
and Corn Products personnel has allowed adjustment of Grand Avenue
operations to follow the load more closely.

Si.nce CEC is metered at Grand Avenue Station, there is essentially no loss
associated with its distribution. Only the Downtowm System contributes to
steam losses. Figure 2 shows the effect that the CFC lcad has had on the
total steam loss percentage, which was at 11.18% at year end. This percent
should decrease even mere in 1985, provided CRC continues to take steam for
the entire year. )

Metetered steam to CPC totaled 1,062,519 Mlbs. producing a revenue of
$6,968,921. Sales to downtown customers totaled 563,574 Mibs. with a
revenue of §$5,805,331. Essentially, the effect of the CPC lcad for nine
months of the year increased revenue and tripled steam sold (se= Figures 3 &
4).

1
1
i
|
K<

The system installed to meter steam to OFRC oost close to $30,000 and
performed exceptionally well. At the sixth month calibration check, the
following coement was made by the independent consultant checking the
system: “Your pressure and temperature compensated steam flow metering
systen was found to be very close to calibration over the entirve range.”
This was well within the #23% range regquired by the Steam Servicve Agreesment.
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Die to the addition of CRC, the cost per unit of “raw product” stean was
reduced 308. This reversed a five year trend, indicated in Figure 5. The
ability to fire Grand Avenue Station primarily on low cost coal rather than
patural gas, produced the anticipated results of reducing cost per Mlb.

ey

DORNTOW DISTRICT HEATING SYSTEM

From an activity standpoint, Downtown Kansas City in 1984 was the place to.
be. Construction began on four large office buildings, the Vista Botel
opened, and the new Jackson County Jail was completed. The District Heating
System was in the middle of all this activity, and plans were made to
actively pursue securing new customers for the District Heating System.

New Steam Main Constructi.cn

With the start of construction of the new AT4T complex and Commerce Towers,
it became necessary to relccate a major north-south 16" steam main out of
the construction area. Fossil Plant Constructicn & Engineering designed and
managed the construction of 1,050 feet of new steam main in Main Street.
This was the largest constructicon project undertaken in the District Heating
System since the late 1930's, when the high pressure system was completed to
the Wall Street and the Wyandotte desuperheating stations. '

?\\

The total cost for the stoam mzin construction was $411,281 of which ATET,
Comnerce Towers and KCPL each paid cne-third. ‘The cost per foot of main
averaged $391. Most of the construction was done at night in order to
pinimize traffic problems in Downtown Kansas City. The project was
coopletad on schedule, and within Iudget, and was in service on July 24,
1984.

T




The new main replaced piping that was of the early 1900's vintage and will
thus reduse stean losses and repair coets in future years. With word thac
future sale of steam across the Missouri River was uncertzin, the decision
to o longer connect new customers to the system was im.lemented.

Department Reorganization

Even though the future was uncertain for growth of the Downtown Steam

System, the department actively pursued the work of reducing steam losses in
1984.

With the reorganization effected on February 1, 1984, the positions of one
Engineer and two Steam Journeyman Electricians were created and f£illed with
personnel from within the Company who wera familiar with the system. It was
their main responsibility to upgrade metering systems on customers'
premises, upgrade worn out and unreliable equipment in the two desuper-
heating plants, provide expertise for training personnel in the operations
and maintenance of the system, and increase the reliability of operations.
Up to this time, supervision of the steam crews was the, responsibility of
cne supervisor who, since 1982, along with the enthusiastic efforts of the
work group, had reduced system losses from 44.8% down to 26.6% at the end of
1983 (see figure 7). The main focus during those years was to repair leaks,
resulting in a total of 42 repaired in 1583. Also during that time, various
programs for scheduled maintenarnce of metering devices and equipment located
in manholes and inside customers’® premises, was put on the cozputer using
MAPPER. This allowed the implementation of a planned maintenance progran.
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3t became chbvicus that there wes more work than one superxvisor could
effectively manage. All areas of the system needed attention; therefore, in
Decesber 1984 a second supervisor was named. This provided hetter account-
ability and effective management of both the cperations and maintenance
functions of the "steam company”.

Maintenance Activity

-

Table I indicates some of the maintenance activities performed by the
departnent in 1984 compared to 1983, the most significant item being the
number of major leaks repaired: 58 in 1984 as compared to 42 in 1983, & 38%
increasza. The additional supervision contributed to a portion of this
increase in number of steam leaks repaired.

Table I
Utility Steam Coerations Maintenance Activity

Total Total

Maintenance Activities 1 1983
Steam meters replaced 81 206
Steam meters repaired 104 215
Traps replaced 32 36
Traps repaired 34 46
Expansion joints replaced : 38 32
Main valves repaired/replaced/remcved 0 40
Service valves repaired/replaced 25 15
Feet of New Pipe Installed, High Press. 405 48
Feet of New Pipe Installed, Low Fress. 2,273 1,445
Condensate samples taken &7 138

Services cut off at main 2

L]
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Scean losses

Figures 6 and 8 show monthly loss comparisons on the Downtown District
Beating System for years 1982, 1983 and 1984. The erratic nature of the bar
graphs for years 1982 and 1983, as compared to the last nine months of 1984,
is explained hy inaccurate metering throughout the system in those years,
and alsc catastroghic failures of high pressure expansion joints on the $1
and #2 lines during 1982, 1983 and three months of 1984. Expansion joints
were replaced between Grand Avenue Station and the Wall Street desuperheat-
ing station in that periocd. Since March of 1984 there have been no
catastrophic failures of high pressure expansion joints.

The efforts bequn in 1982 by Utility Steam Operations, including the
correction of metering problems on customer premises, installation of new
electronic flow meters throughout the system and installation of a new flow
meter on the #1 heat line at Grand Avenue Station, have resulted in a loss
profile from April of 1984 that is consistent with an expected slope
following system load. Actuzl monthly steam losses on the system are
prcporticnal to the systém load which follows heating degree days. Some
reasons are: as lcad increases, the traps aon the system increase frequency
of cperation; and as customers heat more space in a building, the percent of
unmetered return condensate increases.

The continued success in reducing actual steam losses cn the system resulted
in a 14.4% dacrease from 234,825 Mibs. in 1983 down to 200,945 Mlbs. in
1984. Bowever, the percentage steanm loss shown in Figqure 7 for 1984 of
27.4% is nct indicative of the significant actual reduction of 14.4%
achicved over 1983, because many factors affect this percentage.

For instance, 1954 had a decreass of 4.1% in heating degree days and
therefors sales shauld have decreased aboat 24,000 Mibs., assming customers
gparated their facilities the same in 1984 as in 1383 and the mmber of
customers remained the same. In addizion, the gyaten had a Joss of
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customers that amwunted to sbout 41,000 Mibs. in sales, based on actual 1983
usage and adjusted for heating degres days. The cosbined total of these two
reductions ghould have resulted in a drop of 11.08% in steam sales for 1984.

Bowever, steam sales decreased by cnly 3.6%8. The difference of 7.5% is '
explained by improved customer metering actomplished in 1984 by the

department. The increase in revenue to KCPL, assuming an average cost of

§10 per Mlb., amounted to about $438,000. Also, if the “lost" customers had
remained on the system, the reported losses for 1984 would mast likely have

been less than 26% (see Figure 7 and Table II).

Some of the customers leaving the system were FAC, Dixon Inn, the old
Telephone Building, Palace Building, lerner's, Peck Building, Continental
Hotel, Harzfeld's, Federal Office Building's use of steam for air
conditioning, Kresge's and saveral smaller cnes.

If the present trend of customers leaving the steam system continues without
new customers being connected; the yearly loss percentage becomes somewhat
meaningless as a barcmeter indicative of progress being made by the
department in cutting system losses. The real future barometer will be the
decrease in actual amount of steam umacoounted for in pounds rather than
percentage. These figures more accurately reflect savings to KCPL for work
being performed by the department.

A tabulated summary of yearly statistics related to the operation of the
District Heating System is included in Table II and graphically depicted in
Figure 7. CPC usage is not inciuded in 1984 figures.
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Total Steam
In Mibs. |
+ To System
% Change
Steam Sales
$ Change

System
Losses

$ Change

losses as
Percent of
Total Steanm
Heating Degree
Days

% Change

TARLE 1T

District Steam Heat Statistics

1984

734,102
-16.80%
563,574

=-3.60%

200,946
-14.4%

27.40%

4,798
-4.10%

1983

882,919
«11.10%
584,722
~10.40%

234,948
~31.60%

26.60%

5,003
+9.40%

1982

993,628

+6.70%
652,817
+29.80%

343,448
~17.60%

34.60%

4,572
+9.10%

1981

931, 626
~12.50%
502,779
~20.60%

417,200
-.42%

44.803%

4,190
-10.70%

1980

1,064,941

633,682

418,976

39.3%

4,694

The conbination of the variables, weather, mmber of customers, metering
inaccuracy, occurrence of leaks, rate of leak regair, system load, sales and
trap operation make it difficult to conclude what effects a change in each

has on the total operation.

On2 thing is clear: waccoamted-for steam has

been reduced by about 217,000 Mlbs. yearly cver 1980 and 1981 levels. This
reduction has been a result of the effccis of a hishly mtivated work
graup. The savings to the department in total cost of steam froe Grand
Avenue Station hased on $4-.59 per Mib. amames to $9%6.090.
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Stean Leak Repairs

As discussed earlier in this report, the number of leaks repaired in 1984
increased from 42 in 1983 to 58 in 1984. The primdry reason for this
incresse can be attributed to the use of £ly ash slurry as a substitute for
dirt backfill and concrete encasement. This method of backfilling and
encasing stean lines was used exclusively in the last five months of 1984 on
40 of the 58 Jeaks repaired during the year.

The use of fly ash slurry saves the department a minimm of five man-days
per leak repair. The expected number of leaks to be repaired in 1985 is
approximately 70 which indicates a significant increase in the department's
efficiency and productivity. The department is continuing to work with
local suppliers on improving mix designs to raduce the cost of the product.
In 1984 the Steam Superintendent participated in presentations and
demnstrations to contractors, representaf;ives of local municipalities,
consulting engineers and representatives of local utilities on the use and
benefits of fly ash slurry. This type of work will help decrease the
disposal cost of this waste product to the Company.

New leaks averaged about four per month during the year. There were 4 major
leaks at the beginning of 1985 comparad to 15 at the start of 1984. This
shows headway is being made on lesks in the downtown area.

During 1984 steam leaks that affected KUFL's own electrical system in the
downtown area were classified as an emergency situation. T&D tock field
measurenents of manhole temperatures and prepared a list of locaticns
requiring immediate attention by Ucility Steam Cperations. Engineering
prepared contingency plans in the event of cable failure on sections of the
downtown network. Utility Steam (perations sade the repair of these leaks a
top pricrity in the last half of 1984.

12
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DESUPRIGIEATING STATICRS

Puring 1984 extensive work was done in the two desuperheating plants. After
years of neglect, the operating reliability, safety, and basic functioning
ability of the plants were questionable at best.

Wyandotte Station

Wyandotte Station, located in the basement of the 1319 Wyandotte garage, has
undergone almost a complete upgrading of control equipment. The major items
replaced include: a pressure reducing valve, three desuperheating water
control valves, four auto/manual valve controllers, pressure and temperature
control and indicating devices, a 2l-point alarm panel capable of receiving
telemetered alarm signals. from Wall Strest Station, and block valves. The
installation of this equipment ragquired an almost complete rewiring of the
station and replacement of contrcl air tubing. '

In 1983 a safety concern was raised relating to the deteriorated condition
of asbestos insulation in the station and resulted in complete repair and
extensive reinsulating and wrapping of piping. This work was essentially
completed in 1984 and is now in the final stages of painting and functional
labeling.

Obsolete equipment, no longer required for ssrvice to intermediate pressure
(105 Psi.) customers was removed, providing new work space in the plant.
Along with the equipment renovaticn, the entire station was painted, new
lichting installed, and new ceiling and flocr tiles were installed in the
control roowm.
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Hall Streey Station

In August 1984 a 12" water main ruptured at 7th and Baltimore and caused the
flooding of Wall Street Station. No major items of desuverheating equipment
were damaged. However, repairs were made to damaged insulation and lighting
fixtures. Also the walls and ceiling were painted. In addition to the work
required because of water damage, two pressure reducing valves were sent out
for repair and reinstalled prior to the heating season. The emergency
shutdown systen; was put in working condition with the installation of dead
weight shut down valves. A major underground desuperheating water leak was
repaired ocutside she station with the installation of aporoximately 150 ft.

of new stainless steel line.

Department Metering

Ténperature and pressure recording equipment and steam flow meters were put
in full service and telemetry equipment made fully operational at mid-year.
The information gathered from these meters is used daily to determine the
condition of the system and as a check against Grand Avenue reported steam
send out to the District Heating System.

Reliability

The results of all this work and upgrading of eguipment has produced a very
reliable operation of the desuperheating piants. RDuring 1984 there were no
unplanned customer cutages due to equipment malfunction. Also the necessity
to bring a maintenance man in on overtime to check alarms and problewms of
low pressure throughout the system, has all hut been eliminated.

Complaints of “wet steaz™ from cusicmers comson befors 1984, have not
occurred this heating season. This has resulted foom the installation of
new water control valves and contruls shich allow the plants to maintain a
set temperature for steam serxd out. Priex o this woek, the desuperheaters
were essentially dumping water into the 15 1b. distribation systen. By the
tise the steam reached customers cn the ends of the systen.’ the stess
Rality was poos.
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Pigure 10 graphically shows this decrause in desuperheating water
oonsusption. The reduced amount of water has contributed to lowering the
percentage of steam losses. Prior to March of 1984 the reliability of water
usage data is questionable due to the high use of city water for desuper-
heating while repairs were made to the pure water line. In March of 1984
the installation of new water meters at Grand Avenue Station and in the
desuperheating plants has corrected this problem. Further decreases in 1985
should be apparent due to installation of new valves in Wall Street for
desuperheating water control. '

Although significant, it is difficult to measure exactly what effect
improved metering has had. on loss reduction throughout the system. All
presently available steam metering devices have been reviewed, and we are
now using several different types, to match the metering requirements.

-

Condensate Meters

In 1983 an extensive regular replacement of condensate meters on custoper
premises was instituted with a total of 206 meters replaced. This program
carried on into 1984 with monthly mut.er printouts of meters scheduled for
a two year changeout cycle issued to maintenance personnel for completion
during the mnth. This resulted in 81 changed in 1984. Maintenance
programs such as this ensure reliable custower metering and lessen billing
complaints. Also, werk load is more evenly spread throughout the year.

Prior to 1984 the customers’ meters wWere read twice momthly. In June 1984
the mid-zmonth meter reading was elimisated, allowing the meter resader
inspector a time when he can perfcem the esually important function of
inzpection without the time comsiraing of cospleting meter readings.

a
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The focus of these inspections is intenticnal divergence, locating
condensate that may not be metered and checking for lesks in the stean
service that may cause damage to the property. Atomismupletcdmum
location visited so there is a record of inspections performed. It is also
an orpestunity to establish good rapport with the customer.

Regular condensate sample testing at customer locations continued through
1984. The value of these tests is that it gives a positive date from which
to make billing adjustments in the event city water enters the customer's
cgndensate return system.

Flow Meters

The conversion of all flow meters to the electronic type was completed in
1984 in the desuperheating plants and on customer premises. Also, all flow
charts were converted to seven day clocks. This saves a minimum of two man
days per week since flow charts are now changed weekly rather than daily.

l"'\

v -l

Monthly and seasonal inspection of these new instruments was begqun. This
preventive type maintenance ensures reliable metering, lessens billing
complaints and considerably reduces losses, since flow type meters are
usually found on the larger customers.

Turbine Meters

The installation of new turbine meters at selected locations throughout the
system has had mixed success. The department is axperiencing a learning
process regarding the type and configuration of equipment needed to achieve
gocd results. On entering the program, this type of meter was viewed as a
solution to account for unmetersd condensate loss within a customer's
prexises on the low pressure (15 1b.) szystem. Xftar initial installation
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and collection of data, some of the installations reguired additional piping
sodifications and different gized turbines in order to accurately mster
gteanm flow at the service entrance. This work was completed at the
beginning of the 8485 heating sesson.

Figure 13 shows graphically the results of six installations comparing
turbine meter readings to condensate meter readings for the period of
November 1, 1984 through January 21, 1985. Four of the installations show
positive perce;xtage increases in amount of steam measured compared to the
condensate metered results. The increase totals 1,759 Mibs. At approxi-
mately $10/Mlb. this calculates into $17,590 of increased revenue, as well
as a reduction in reported losses. ‘

The installation labeled “"BOT - 5.73" (Board of Trade) experienced a
mechanical failure during the graphed time period. Since January 1, 1985
however, the metered data is a positive percentage. The installation
labeled "KCS =~ 13%" (Kansas City Southern) has throughout its installation
been recording readings lower cn the turbine than the condensate meter.
Piping modifications have been made and different size rotors installed to
éd'u‘.eve better results. However, due to space limitations on the customer's
premises and the configuration of piping entering the huilding, a suitable
velocity profile within the pipe to accurately messure steam flow has not
been achieved. This meter is scheduled for removal from this installation
and will be installed at another location early in 1988.

The turbine meter is not the compliete answer to customer metering prcblems
but when used within the correct phiysical parameters it can improve the
accuracy of steam metering and thus increase yevesue to the department.
1985 results for these installaticns will give us more data upon which to
base future decisions about metering.
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Figure 11 shows the monthly maximum and minimun steam input to the District
Heating System through the year of 1984. It is included as a part of this
report to address the problem of orifice meters calibrated for the high flow
conditions experienced in the winter heating season also used to meacure
stean flow in the summer months.

In 1984 the maximm steam flow from Grand Avenue to the District Heating
Systexn was 333,000 lbs./hr. and the minimm was 15,000 Ibs./hr. The same
crifice meter cannot accurately measure steam £lows over that large a
difference between maximm and minimm flow. An orifice meter could be off
plus or minus 10% or more, if used to measure the flow conditions throughout
the year that are presently being experienced.

The CFC meter has the capability to measure 300,000 Ibs./hr. down to 50,000
1bs./hr. and it incorporates the latest electronic equipment and a cali-
brated flow tube. As the future of the district heating system becomes more
defined, this area of desuperheating plant metering and send out metering at
Grand Avenue Station to the District Heating System will be addressed.

.
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expenses since 1980.

TARLE 111

Figure 12 shows the operating expenses for 1984, and Table III indicates

UTILITY STEAM OPERATIONS FINANCIAL STATISTICS

1984
Distribution

1983

1982

Operations § 165,544 § 127,163 § 122,132

1981 1980

$ 109,175 § 89,168

.
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R 6 ‘Denotes negative figure

2.9% of total expenses in 1983. This imcresse is predond
dncrease of taxes on Teveoue from the CIC st salss.

me depzeciation and taxss were 14.3% of w22l expases in 1984.compared o

ataly due to the

Distribution
Maintenance 980, 590 996,789  -651,140 266,684 289,481
. (- Administrative
'i & General 900,063 837,928 857,153 675,851 585,435
l Depreciation,
Taxes, &
l Accounting 1,723,678 231,817 453,855 (117,508) (105,626)
Purchased
l ‘ Steam - B,252,652 5,799,985 4,463,822 3,535,289 3,356,088
l Total .
-bcpehses $12,022,527 $8,043,682 $6,548,102 §4.489,491 §4,214,546
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Distribution operation and maintenance costs for 1984 increased 2.0% from
1983, a portion of which was due to increased manpower for the department.
Operation and maintenance expenses have stabilized and are expected to
remain at the present level for the immediate future.

Purchased steam cost was the largest increase, 42%, which was due to the CPC
steam sales. Total expenses for the department increased by $3,978,845 or
493, for 1984 over the 1983 amount.

SAFETY

Utility Steam Operations had no lost time accidents in 1984. Considering
not only the type of work but also the unusual envircnment that the work
group is exposed to such as traffic, adverse weather conditions, and often
working through the night, this record demonstrates the high safety
consciousness of the group.

© CUSTCMER RELATIONS

Throughcut 1984 there was a rea2l erphasis placed on respading effectively
to customer inquiries, complaints and any problems that were being
experienced on the system. Department personnel and the Commercial
Operations engineer assigned to coordinate steam accounts assisted customers
in a professional and responsive manner. Scwe procedures in place that
contributed to making the customer feel good about KCPL ard his steam
service were: the minimm of 24 hour motice of plarmed cutages; the
immediate notification of any emergencies affecting service: responding as
soon as possible to customer damage complaints; the monthly review of stean
bills in order to spot problems; and arranging cutages so that customers

. were inconvenienced as little as possible.
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As the saying goes 1984 “wus a good year.* The "Steam Company” had sales of
$12,774,252 and total heat cperating expenses of $12,022,527 which resulted
in net income of $833,461 as compared to a loss of $786,227 in 1983. FEut
even more important, steam losses continued to be reduced from 343,448 Mlbs.
iR 1982, 234,947 Mibs. in 1983, down to 200,946 Mibs. in 1984.

Utility Steam Operations, tem Power Operations, Commercial Operations and
others throughout the Company can take credit for this achievement which is
the result of each individual taking pride in his work.

FUTURE

1985 and the years beyond will be filled with changes for the department and
the District Beating System. The uncertainty of having a large industrial
customer after 1985 makes it difficult to forecast future developments.
However, this department will continue with the efforts bequn in 1982 to
improve the efficiency of its cperation and maintenance activities.

A loss reduc .. program which inciudes the installation of electric boilers
at selected customer locations throughout downtown is presently being
izplemented. The experience gained in 1985 will provide valuable input for
future company decisions affecting the Downtown District Heating System.

Since the early 1900's,the existence of a central station heating system in
Downtown Kansas City has played a major role in the city’s economic and
social development. Any future decisions that affect this system will need
to consider the varied political, social and sconcmic igpacts that will
result to the Oompany and commanity. Utility Stesx Operations is preparing
t0 meet these Ruture challenges and cpmcruwnities with a work foroe that is
comzitted to doing the dest iob possibie for the Oompany and commmity.

=
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THE ELE
AVEWUE

EXECUTLVE SUMMARY

On August 11, 1983 a task force of SPO and T&D personuel was formed to
address the unique engineering, operating and planning aspects assoclated
with phasing Grand Avenue Station cut of electric service. The task force
was formed to develop a plan in response to the Missouri Public Service
Commission Order, dated July 8, 1983, that required that KCPL should at its
next rate filing,'submit its schedule for phase-out of Graand Avenue electric

generation.

Grand Avenue Station electric generation presently serves as needed peaking
capacity and it provides back-up to the critical network loads of the
downtown Kansas City business district. A substitute for both functions

must be in place before phase-out car be jmplemented.

The phase-out of electric generation will result in a 100X allocation of
Grand Avenue to steam heat rates. Asother objective of the study was to
quantify possible operations and maintenance savings associated with

electric gereratica phase=-cut that would lessen the impact ou steam rates.

The task force reached the followimg conclusions:
l. Traansaission and distributics improvesests cazn be izplesented to

trensier network suppor: from Grand Avaune penerazism;
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3.

4.

5.

7.

wnd Avenue capacity will not be necessary to system operations
after Wolf Creek;
The impact on steam heat ratas of re—allocation will be offset by
a combination of reduced OtM expense due to electric generation
deactivation and reduced fuel expense due to lower fuel costs and
improved fuel mix; and,
Projected labor and material savings at Grand Avenue Station will
ﬁe $1.4 million annually.
The retirement of Grand Avenue Station generation results in a
100Z allocation of Grand Avenue Station costs to the steam
customers, .
The combined effects of items 4 and 5 result in an increased steam
revenue requirement of $2,868,000.
The improved fuel mix due to Corn Products steam load and the new
one year coal contract for Grand Avepue Station result in
estimated fuel cost reductions to steam customers of $3.7
million. This reduction in cost is independent of removing

electric generation at Grand Avenue Station.

The task force recommends the following asctiom:

1.

2.

3.

Install one 40 MVA 161/13 k¥ trausformer st Grand Avenue West
prior to Jume, 1983;

Retire electric gemeratiom at Grand Avemue when Wolf Creek goes
inte commercial operaziom;

Effective May 1, 1984, tramsfer cperastien &d mainmtenance of

Rortheast Scbetaticn and Gvand ivesee Best to T80 Opevetionms;
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<e asxansfer operation and msintensnce of substation equipment and
distribution ecirculit breakers at Grand Avenue effective upon
retirement of Grand Avenue generation; and,

5. Continue to operate and maintain Northeast combustion turbines and
their associated 13 kV generator breakers with personnel assigned

to Grand Avenue Station.
INTRODUCTION

The scope of the Long-Range System Operating Study approved by the System
Expansion Alternati;es Committee {SEAC) om May 20, 1983 included several
items of ;utual concern to System Power Operations and Transmission and
Distribution Operations. One key érea of concern was the future role of

Grand Avenue Station electric gemeratiom.

The subsequent Missouri Public Service Coumission Order, dated July 8, 1983,
required that the Company should, &t its next rate filing, submit its
schedule for phasing the Grand Avenue 3tation cut of electric service and
éhasing the allocation of Grand Avenue Station to 100X steam service. Im
order to accelerate the review of Grand Avence Staticn and to adequately
address the unique operating, emngineering, asd plasning aspects of the
problem, a task force was formed om August 11, 1983, The task force
consisted of:

Sesior Dirvesctor Zagisesrisg

Rirecter Systes Plassing

Direcier DPower ! » Services

Bizecter T
Pizecteor T80 ¢

P
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188 taas xorce was chavrged with vesponsibility for preparing the necessary
plas along with estimated costs that would comply with the Commission
Qrder. Personnel from the rate department and the Ma.ager of Utility Steam

Operations participated in the task force meetings.

GRAND AVENUE STATION

Grand Avenue Station is now the oldest active generating station im the KCPL
system. The station began providing steam service in 1929 2nd through the -
years was modernized until ﬁy 1950 it assumed essentially the equipment

configuration that exists today.

Three dual-fueled (coal or natural gas) boilers with total steaming
capability of about 900,000 pounds per hour provide the bulk of steam
requirements, In addition, an oil and natural gas fueled package boiler
with a 200,000 pound per hour capability is awvailable to supplemen£ the
steam supply. Present annual steam sales are approximately 700,000 Mibs.
The addition of the industrial process steam losad of Corn Praducts ‘
Corporation in early 1984 will increase the annual steam sales to about 2.8

willion Mlbs.

In the 1970’s electric generatins capability at Grand Avemue Station was as
high as 108 MW. Over the past several years turbine gemsratcxs bave been
retired or put on inactive reserve status so thal cuzrrent sccredited
capability is 70 MW consisting of umnizs 7, a 1930 winzage unic, aad #9,
installed in 1948.
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sstaougn sne ausber of megawatts of Grand Avenve Station electric capacity
s relatively wloor compared to total system capacity, the importance of
that 70 MW 12 wot minor. The downtown ares is served electrically through a
low voltage underground network system. Iu the event of multiple system
contingencies that would interrupt electric service to the downtown network,
Grand Avenue Station presently provides the electrical backup for the Kansas

City downtown business district.

Recoustructed with new coal-burning facilities in the late 1940s, Grand

Avenue Station remains au essentially non-automated power plant typical of
that period. Operating expenses of this basically labor intensive statiom
are further increased due to the stativn’s age which requires that a great

deal of maintenance be performed to keep zquipment operating properly.

Present authorized 1984 manpower for Grand Avenuve Stationm is 138 people to
operate and maintain sequipment for steam and electric production. Station
personnel alsc operate and maintain substations st Grand Avenue Station,

Grand Avenue West, and Northeast and the eight combustion turbines located

at Northeast Station.

A phase-out of eleatric gemeration will impact the cost of steam. The
magnitude of the impact will largely depesnd ca tha sacaa:‘ef operations and

maintenance savipgs that cam de schieved with electric retirement.

The electric genmeration st Srand Avamve Italicn serves two very ispertsat
functions:
1. It providss 70 ¥ of peakisg sigecity; e=d,

2. zxma«mmmwmmmmm
of the dewstews Ramsas Tty Imalsess dlalrie:.
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it @aemssmoive O each function must be found to permit the phase-out of

Grand Avenue Station electric genaration.

CAPACITY NEEDS

The station’s value as a capacity resource was recently demonstrated during
the summer of 1983. The 70 MW of peaking capacity was often operating
during the summer heat storms displacing higher cost oll-fired generatiom.
Without the 70 MW of Grand Avenue Station capacity, KCPL reserves would have
fallen some 68 MW below the MOKAN Pool required aminimum reserve. This would
have required Reserve Equalization payments to MOKAN of some $2.7 million

for comtract year 1983.

Projected load and capability for the 1980‘s is as follows:

I.;ad + Reserves Sagabilitz
1984 2693 2655
1985 2717 3056
1986 2772 ' 3056
1987 2826 3056
1988 2876 3056
1989 2924 3056
1990 29638 3116

The preseat plan calls for deactivarion of Cread Avesse Station gemerator #7
(30 M) in 1985 with #9 desctivated in 1730. 3ased ea the project pesk lead

plus reserves for 1984, the 70 MW at Crand Aveswe Statlcs is meceseary T

meat RCPL°s capacity respomsidility.
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wuas weusn 18 projected for cowmercial operatioa in Spring, 1985, at which
time Grand Avenue Station generator #7 is deactivated. The reserve levels
that exist becauvse of Wolf Creek allow KCFL to look at the feasibility of
deactivating older, less efficient generating units, such a8 Grand Avenue
Station and Bawthorn Units 1 - 4. From a capacity standpoint, total phase-
out of Grand Avenue Station ;encration can be accelerated to coincide with

commercial operation of Wolf Creek.

NETWORK SUPPORT

In order to accelerate the phase-out of Grand Avenue Station generation, an
alternative must be found to the second important function of that

generation, network support.

The downtown network system was established in 1946 and at present has 13
cables from #3 bus at Grand Avenue sefving network load. Clrcuits 1541 thru
1545 have two cables each, except for Circuit 1544 which has only one
cable. The network load served from these circuits tctal 46.2 MVA and is
referred to as the East Side, West Side, aud i4th Street networks. In
addition, Circuits 1531 thru 1534 each have one cabies that serves 17.4 MVA
of load and serves the area referred to as the spot astwork. Factors to be
considered in serving a network are:

l. Each network must be served from a common bdss in order to preveat

circulating curzeat flewing through the metwork.

2. TProvision must de made o contimue servizg the metwork if a bus
fault occurs which regwired civvuits To b commected To a Teselve
s,
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=+ wuurces to the netwerk meed to be designed to handle a second

coatingency failure since distribution circuits from other

substations cannot be used.

4. Loss of the network requires that it be reestablished as a unit

from a high capacity system.

short circuit capability is required to energize one MVA of

network load.

In addition to the network load served from Grand Avenue, there are 7
circuits carrying 36.1 MVA served from #6 bus, 8 circuits from #7 bus
carrying 38.8 MVA, and 8 circuits from Grand Avenue West busses 1 and 2

carrying 44.7 MVA. A summary of the total load at Grand Avenue is as

follows:
Grand Ave. West Substation
Grand Ave. West Substation
Grand Avenue Station
Grand Avenue Station

Grand Avenue Station

Grand Avenue Station

£#1 bus

#2 bus

#6 bus

#7 bus

#3 bus
E.side, W.gide,
l4ch St.netwsek

#3. bus

Spot network

Total Load

23.3 MvA
21.4 MVA
36.1 MVA

38.8 Kva

46.2 M7A

17.4 MvA

183.2 wva

A rule of thumb 1is that 18 MVA of

4 circuits
4 circuits
7 circuits
8 circuits
5 circuits

(9 cables)

4 circuits
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sum wianeformar capecity at Ravy Substation, Grand Avenue, and Grand Avenue
West Substation i3 as followst: Capacity aveilable from the 115 kV source
for ¥avy transformers 1s 60 MVA due to the 13 kV distribution load on the
tertiary winding of #78 transformer at Northeast Substation. This reduces
the capacity available from the two Navy transformers to 60 MVA even thouéh
rated at 40 MVA each for a tgtal of 80 MVA.

Capacity Available

Location Transformer Rating to System Date Inmstalled

Navy 2 - 40 MVA 60 MVA 1943

Grand Avenue 2 - 80 MVA 160 MVA 1965

Grand Avenue West 1 - 50 MVA 50 MvA 1970
Total 290 MVA 270 MVA

In order to provide for a second contingency, the scurce must be designed to
lose 2 - 80 MVA transformers or 160 MVA which would leave capacity of 110
MVA to serve 183 MVA load. The past practice has been tc bring on
generation during peak load periods or if a transformer fails. 70 MW of

generation is available from #7 and #9 generstors,

The load conditions stated above will be reduced in 1984 due o load
transfer from Grand Avenue to the new North Kansae City Substation. The
North Kansas City Substation is belng built to replace the capacity of
existing cables on the old AS3 Bridge. The removal of the roadsway from the
" bridge eliminates maintenance access to the cables. 7 circeirs with 35 MVA
load will de tracsferved from Srasd Avesue ¢ the mew Sorth Eassss Clity
Substaticn. Flass ave alse uvederwsy fo Irsssfer sn additionsl 15 ¥9a of

lcad from Grend dveowe To Crosstows Sulwitatize 1o suTee lead seuth of the

Crosatoen Sebetatice.

Y 7
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om womuwawd Of 30 MVA load from Grand Avenue will reduce the remaining load
ge 133.2 MVA which is above the firm capacity of 110 MVA if the two largest
granaformers ave out of service. It 18 recomsended that additional
transformer capacity be installed to serve this load.

1. The two Navy transformers rated 40 MVA each were installed in 1942
and are nearing the end of thelr service life. They are rated
115kv, and there a;e no spare transformers avallable or our system
to replace these transformers. In addition, the 115 kV source to
these transformers is from a 115 kV gas filled cable scrved from a
161 kV to 115 kV auto transformer at Northeast Substation. The
failure of either the 115 kV catle 6r autotransformer will prevent
serving load through the Navy transformers. Because of its age
and the nature of its 115 kV source, Navy caonot be considered as
reliable support for the future.

2. Several new projects are now being constructed or are in the
planning stage in the downtown Kansas City area. The Vista
International Hotel is under comstruction and will be completed in
'1984. Excavations for Executive Hills at 11th and VWyandotte,
United Missouri Bank at llth and Walnut, and Commerce Bamk at 10th
and Main have been started. Constructiom of tha AT&T Building in
Block 93 between llth and 12th Streets, Mais to ¥alpat has
recently been anmnounced and will star? scon. Thisz zew
construction will add additicnal lcad to the downtown srea that
needs to be served from Crosstown snd Grasd Avenve. The load
added to Grand Avenuve will be ou prissty rsdial feadess and will

vot be added to the melwork sysies.

Fp i
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NEW FACILITIES AND COSTS

Additional travsformer capability ceu be provided by finstalling a 40 MVA
161/13 kV transformer inm the space available at Grand Avenue West
Substation. This capacity would replace the same capacity previously
provided by #9 generator and provide firming for both network amd other
distribution cirecuits under ;ontingency conditions. The estimated cost of
this transformer and cable is $750,000 and can be completed prior to the ‘

summer of 1985 if plans to proceed are approved by April, 1984,

GRAND AVENUE STATION

OPERATIONS AND MAINTENANCE

Grand Avenue Station O&M expense is presently allocated between steam heat
and electric operations. If the electric generating equipment is retired,

the entire station O&M expense must be recoveresd through the steam rates.

As part of this study, the Plant Manager reviewed, in detail, the Grand
Avenue Station manpower requirements to deterxmine possible 0&H~savings that
can be achieved if electric generation is retired. In addifion, equivalent
manpower to operate and maintain the three swbstations {Grand Avenue, Grand
Avenue West and Northeast) was identified along with the egquivalent manpower
necessary for combustiomn turbice maiotenance. Identificatfion of manpower
for these functions was necessary to evaluate the possibility of
transferring substation maintensnce to Tramsmissics & Bistributioca

Cperations and combustiom Turbise saintesance ve Hswthorn Sratiea.

L F=ll =
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amw gpawsess sulhorized manpower level for Grand Avenue Station is 138 people
of which 117 are representad by the bargainisg unit. It is estimsted that
the aguivalent of two electriclans are used for substation operations and
paintenance and an equivalent of four people are necessary for combustion

turbines.

Apopendix A, pages 1 and 2, are job listings showing those positions that
couid be deleted if electric generation were eliminated and substatlons were
transferred to T&D. Pages 3, 4 and 5 of appendix A show the corresponding
effect on operating schedules. As shown in Appendix A, supervision would be
reduced from 21 authorized positions to 17. Bargaining unit persocnnel are

reduced by 38 people from the 117 presently authorized.

It is important to note the assumptions listed in Appendix A. The manpower
reductions depend on increased flexibility in assigonment and duties of the
remaining personnel. Some capital expenditures wiil be necessary to
métorize the soot blowers and relocate #6 boiler coutrol panel.
Furthermore, some portion of the labor "savings" may be offset by increased

contractor expense and increased support from Central Maiatenance.

Total station manpower is reduced frem 138 authorized to 96 people. This
assumes no electric generatiom at Grand Avenmue Station, transfer of
subztation cperatioms and maintensnce to TED, and conbustion teurbines
continue to be Graand Avenue Staticu respousibiiicy. In erxdar to determine
the ispact on steam heal rates, the sespower level siould be comsidered ac
92 people. This i3 & reducticn by the eguivalent of & pecple that are
charged to combusticn terbise electrical spetatisce aad salw
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< aue especsence of Grand Avenue personnel iuv mailatalaing the eombustion
‘ turbines has produced sun excellent rsecord of avallablility for combustion
;j tgurbine operation. It would mot be prudent to tamper with success. The
Task Force conecludes that combustion turbine responsibility remain at Grand

Avenue Stationm,

The substations at Grand Ave;ue, Grand Avenue West, and Northeast are
similar to other distribution substations on the system. Operation and
maintenance of distribution substatioms is one of the primary.functions of
the Transmission Operations Department. If substations are transferred to
Transmission Operations the reduction of ftwo electricians at Grand Avenue
Station could be offset by increased T&D manpower, however, the T&D shift
workers who perform substation operations and maintenance could perform
switching and inspections on a dispatched assiguomernt whilzs also being
avallable for other substation assignments in the metropolitan area. The
task force concludes that responsibility for the three substations be

transferred to Transmission Operatioms.

In addition to labor savings, some material and "other” expenditures will be
reduced 1f electric generation is retired. The reducticm in other than
labor expense associated with no gemeration at Grand Avenue Station is

estimated at approximately $130,000 per yesr.

Increased operations and maintenamce expense dua o the imcressed cocal burs
projected for Crand Avenmue Steticn is estimated a7 §431,000 for 1984. With
the sddition of the (FC load, smwsal coel =mrm will
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requising swcreased O8M for mills, fuel and ash handling, precipitators and
flyash disposal. Grand Avenue Statiom, with 35 year old equipment, will be
ealled upon to burn a quantity of coal greater than any amount sioce 1975.
Experience over the next year will be an indication of the accuracy of the

labor and materials estimates contained in this report.

STEAM RATE IMPACT OF ELECTRIC GENERATION RETIREMENT

A forecasted cost of service study was performed for steam service from
Grand Avenue Station with no electric allocation, {.e., only CPC and
downtown steam customers were served. If was found that a revenue increase
of about $2,868,000 from steam customers would be required to cover the
fixed costs no longer allocated to electric operations at Grand Avenue
Station. For this study the following main assumptions were made:
1. A 92 man work force at Grand Avenue Station.
2. A 13 man work force for steam distributiens operations.
3. Energy costs based on:
(a) Boiler efficiency for steam traasferrsd equals 70%
(b) Coal @ $1.20 per MMBtu; 30Z mix
(¢) Gas @ $3.75 per MMBtu; 20% mix
{(d) ‘Water € 20c per Mib.

&. Forecast sales and losses of:

¥iba. Losses
Downtown steam heat £23%,834 52 -
¢rc 3,187,388 &

3. 411 slectric plant and electiic 08X coste meve Tadeced fe zeve.
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other rate case matters, such as allocation of overhead and
rate of return cslculated par ER 83-49,
7. The revenue requirement increase was allocated betwean CPC and

Downtown Steam Heat by a demand allocator.

Since rate case allocations have historically allocated about 70X of Grand
Avenue Plant and non-fuel exﬁenses to the electric operations, one might
expect the rate increase resulting from removal of electric operations to be
much more dramatic. Fortunately, the addition of a large new steam
customer, CPC, in 1984 will significantly improve the boiler efficiencies
and fuel mix to moderate, for all steam customers, the rate impact of the

retirement of electric operations.

The table below summarizes the total revenue requirement with and without an
Electric Allocation for the downtown steam customers. Iun additiom, the
table compares the CPC revenue requirement ithout an electric allocatiom to

the revenue requirement that was expected during contract negotiationms.

F=38 =
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TABLE XX
RATE IMPACT OF RETIRING ELECTRIC GEMERATIOH
Forecasted Revenue Percentsgs
Revenue Requirements Requirements without increate
with Electric Allocation Electric Allocstion DecEess?
. Total § §/Mlb Total § §/ulb
powntown Steam Heat $5,650,927 8.71 $6,7l5,092 10,73 23.2
Cotn Products 6,139,657 1.91 5,763,506 2.65 38.7
— e — e
Total s9,590,586 512,658.596 29,9 sz.m,m { o EUHAE
Fuel Ad justments and Energy Charges ~ Not Related tO setiring Eiectvie Censeatios
Forecasted Fuel Chatge Percentags
Present Fuel with 1aprovad fuel wix {ncreane
Cost _Of Energy Charge and ggg_coal contract Decggaaez
Total § §/Mlb Total § 5/Hlb %%)
Dowaloun sresn Hest $2,121,5k3 3.39 $50,857 1,04 (69-3)
Cozn Products 8,551,197 4.13 §6!7§22163 3,12 (24.5)
forsl 311.072,760 $7,hl3,020 (33.0) $3,659,720 Decrease
14
Combination of glectric Ceneration Retirement
o increase and improved Fuel MiX and New Coal Contract Decrease
% percentage
Increase
present Comb=y Combination W (Decrease)
Torel $ §/Mib Total § §/Ulb %)
o, apessm Bost 51.572,470 12.10 $ 7,365,949 11.77 (2.7)
D 3 512,505.667 5.77 (4e5)
L s ams OB -
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CONCLUSIONS AND RECOMMENDATIONS

1. 1Install one 40 MVA 181/13 kV transformer at Grand Avenue West prior to
June, 1985 at sp estimated cost of $750,000. Projects already underway
to transfer Grand Avenue load to Crosstown Substation and the new North
Ransas City Substation Qill also be completed by this date. This load
reduction and the addition of one 40 MVA transformer at Grand Avenue
West will provide the capacity zequired for distribution circuits and
network load. It will also supply capacity to the new downtown
projects and an initial step toward replacing the 40 year old Navy

transformers.

2. Retire electrical generation 2zt Grand Avenue when Wolf Creek is in
commercial operation and operate Grand Avenue Station to supply steam
.customers. The estimated snnual savings on manpower and materials is

$l.4 million.

3. Transfer operation and maintenance of Hortheast Substatiom and Graand
Avenue West Substation to T&D Operations effective Masy 1, 1984. The
combustion turbines and their assoclated 13 kV geserator breskers at
Northeast would be the respensibility of System Power Opersticms; other
equipment at these locatioms would becess the vespossibilisy of TED

Operaticns.

B
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¢ oparation and maintenance of substation equipment and
distribution circuit breskers at Grand Avenue Station effective upon

deactivation of Grand Avenus generation.

§. Continue to maintain the combustion turbines at Northeast with

personnel assigned to Grand Avenue Plant.






