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I. INTRODUCTION 

A STUDY OF KCPL'S 
STEAM HEAT BUSINESS 

This study of KCPL's Steam Heat operations is in four parts. Following 

this Introductory Section, Section II addresses the history to add perspective, 

the physical aspects of the system, th~ current •tatus of the business, and a 

discussion relating to allocation of cost•, pricing, and financial results. 

Section II includes a discussion of the financial modeling approach taken and 

assumptions made to analyze alternative courses of action. A decision tree is 

developed to illustrate these alternatives. 

In Section III an analysis of financial feasibility is performed. This 

is a graphical analysis consisting of price, rate of return, and cash flow 

cocparisons. Once financial feasibility is evaluated, alternatives to continued 

operation are addressed in Section tv. 

II. lEVIEW OF THE IUSIMESS 

A. Ristorx 

The clistributicm of •team for nat~ purposes ... MIUD b:y the Kansas 

Cit:y Electric Liaht eo.pany (a foreruaaer of KCPL) at ita first iDcaadeacent 

liaht plut at 604 Vall Strut. '!Ilia alclrua is nnw.._ u 604 laltimore. 

this plat beau operaticm a 1181. 'lh tiatrtntioa ..S sale of atua offered 
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PAGI 2 

41d aot .aterially tncraaae the coat of electric eneray ~d it .. de tt practical 

to tr~t the &team for heatin& purpo1ea. Ste .. heat aa1ea .. t with 1uch 

1Uceea1 that the Kanaas City Heatina Coapany va1 foraad in 1905, and the 

604 Wall Street Station beca .. Heatin& Station No. 1. 

When the plant va1 abandoned a1 a pri .. ry 1ource of electrical power due 

to the advent of condenain& type equipaent, the oriainal boiler inltallation 

va1 converted to a heatins plant ao that Iteam 1ervice to customers could 

continue. Steam 1ervice was recognized as an aid in the aale of electric 

eneray to larae office buildings, store5, hotels, and others who aight have 

produced their own electricity in an isolated plant, and uaed the exhaust 

Iteam to provide their own heat. The aale of steam aade it possible for the 

Company to offer a complet~ service to the downtown district. 

The increased demand for steam in the downtown area necessitated the 

conatruction in 1907 of a more modern heatins plaDt, which vas located at 

1308-10 Baltimore Avenue. By 1917 the Kansas City Reatio& Coapany bad ceased 

to exist and steam beat operations became a depart .. nt of a predecessor of 

KCPL. Crowina beat and electrical demand nacessitated conatruc:tiOD of the 

Wyandotte Station t..ediately vest of the 1308-10 Baltimore locatiOD. These 

plants were cODneCted and operated joio~ly as lutin& Statioa No. 2. 

Prior to 1929 all steam for the beatiDS system vas eupplied by Heattaa 

Statioa No. 1 and lutin& Staticm No. 2. Staticm No. 1 vas located naar the 

aonh and of the diatrtkticm syat• and Staticm •· 2 vas __. the aouth .U. 

- 1Nt the llotlen a Statt• •· 1 van 48 ,._.oW and C~~~~~~pletely won 

Jla 1t2l, the Mlun•t U.. r.. -.e-. ,_tined Ina the....._ 

CltJ~tOilllllllmJ'• ~-~, ~-~ ...... ~ ... 
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calle4 WCraftd Avenue Station." offered the opportunity to produce ateam heat 

ta a very economical aanner. A hiah preaaure (185 lb.) ateam .. to had to be 

cOD&tructed between Grand Avenue and old Heattna Station No. 1 at 6th and 

Jalttmore and preasure reductns equipment vas inatalled iD Station No. 1 at 

thia time. These additioaa vere completed in 1929. Grand Avenue virtually 

eliminated the uae of the older heatins plant at Heating Station No.1. 

It was also recognized that the equipment located near 13th Street would 

aoon become obsolete. ao in 1~30 another high presaure .. in was constructed 

from 6th arid Grand to lOth and McGee. Then 1n 1954 this aain was further 

extended south to 14th Street to a pressure reducing atatioa (Heating Station 

No. 3) in the basement of the KCPL Parking Garage. This firmed up the south 

supply of steam and the adjacent Heating Station No. 2 was continued for 

peaking purposes only. 

In 1958 a aecond high pressure .. tn vas built from Grand Avenue to 6th and 

Baltimore and ulti .. tely it vas extended to 13th aod Wyandotte which save both 

Statious 1 and 3 two fi~ .. in line .uppliea for ate... loth atatioas 1 aDd 3 

vere aubaequently coaverted to autoaatic control and 1n lt58 Heatina Station 

No. 2 wu cleaolished and retired from the plot accounta. 

I. Pbydcal Characteriatica 

The heat utility plot en he couidered ia tvo parta. !he ateea diatri­

lnation a)'atn nd the portioa of the electric plaat tdlldl fa mae4 to purate 

atea for heatiJta. 

!he atea tiattihttoa .,.tn ...Uta of --.emeauaa auttoaa at 

604 lalthere nd Wt iiJn:dnte ..... an _. • .._. e.~ of the 
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•t-.. .. rvtces, and a.tera which are uaed in diatributin& ateam to our heat 

utility cuatomers. From 1918 to 1980, the total lenath of ateam mains has 

tacrea .. d from 26,292 feet to 61,520 feet. The bulk of this iDcrease occurred 

in 1930, 1954, and 1958 vhen mains were added from Grand Avenue to both the 

north and eouth ends of the distribution system. Since 1960 only 11,172 feet 

have been added. This is a 22% increase which means that the mains have been 

extended by about 1% per year for the peat 20 years. There has been very 

little growth in the number of cuatomers or the addition of steam mains during 

this period. The downtown service area ia outlined in Illustration A. It 

extends north to 6th Street and south to 14th Street. The east-west boundaries 

are Oak and Broadway. 

As can be seen in Table 1, the steam distribution plant has a dollar 

weighted average age of about 23 years, the bulk of the investment is in 

underground conduit and steam mains. The original distribution system, however, 

waa built by the Kansas City Heating Company 1D 1905 and is, therefore, over 

75 years old. The physical age of properties 1D the Steaa Distribution Accounts 

is apparent from the last column in Table 1, the age of the earliest existing 

vintaaes. 

The meters which coaprt.. a small-part of the pleat investment nevertheless 

have an t.portant role 1D the heat utility ksiaeaa aiace they meaaure the 

ateam eold to c:uatomers. Mitten are of two typea: cealllauue meters tllddt 

meanre the ..,..t of •t-.. ca.ten.ate ._'t -.its a. -u.r- ad flow 

Mtera Wid ...._.. the flew of -- ., •at lial the dnlp M ~IIRre 

ecnu a -tau loutiea. 'Die u~:daauta ..._-. --.117 ad!ai~l 
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Steam D1atr1but1on Aceounta 12/31£80 

I 
Aae 

lteplaenent of 
lteplaeeunt Coat N•v Ave. EarU~tat 

Account Plant Balance Cost Nev teas Deere. Ase V:i.nuse 

I 760 Land and Land 
11&hts $ 60,163 $ 268,419 $ 111,434 21.0 Jr. 23.0 

I 
761 Structures and 

Iaproveunta 15,183 
762 Station Equip. 193,529 523,527 148,179 23.0 52.0 
766 UC Conduit ,_ Stea11 Maina 2,994,907 .. 17,999,185 3,422,825 23.0 52.0 
769 Services 316,857 1,606,274 423,300 1.5.0 65.0 
770 Meters 81,075 403,937 105,026 31.5 65.0 

I 
791 Office Fum. 

Equipunt 1,167 4,413 369 53.0 67.0 
794 Toola Shop and 

Garaae Equip. 2,778 15,665 1,440 31.0 60.0 

I 798 Htae. Equip. 153 445 79 li:1 24.5 

Total $32665,812 $20,821,865 $4,212,652 B.:1 yr. 

IC 
Steam Distribution Plant Totals 

I Plant- Depree. 
!!!!: In-Service Reaerve Net Plant 

I 1960 2,902,311 189,648 2,012,663 
1961 2,847,345 147,073 2,000,272 
1962 2,881,.518 896,1.50 1,915,368 

i 1963 2,892,252 914,594 1,977,6.58 
1964 2,968,267 962,594 2,005,673 
1965 3,068,573 1,024,414 2,044,089 

i 
1966 3,257,.598 1,051,331 2,216,267 
1967 3,307,602 1eot3,Ml 2,213,640 
1968 3,381,512 1,10,347 2,213,16.5 
U69 3,431,966 1,230.465 2,.207.~1 

* 
1970 3,500,0!.5 1,294.7ti 2,205,260 

1911 3,536,114 l,l11-* 2,16S.411 
1972 3,SI6,U4 1.'33.141 2,.153,114 

I 1973 3.,W.,l26 1 .. -.-. l.,IP, .. 
1914 3,473,931 1,sn,w 1,-.au 
197.5 l,.SU.,ia 1,6ti~ l.ata.w 

ll 
1916 3,S78,a64 1.711.,1M I.Jft,-
un l,.JU,.eM l.,tU~ ~~ .. 
1978 l,.Ua.,SII z.-. .. l.S78 .... 
1979 , _l,.NI.,SII 2,1~ 1.~~ 

I 1911 l,.IU,UJ ~ .. -..- ~~~ 

I 
M lllJII l-1 
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prior to ~chiD& the aetera, they can atve a low readin& iftdication. The 

flow aetera iftvolve an electra-.echauical conversion to convert a drop in 

pressure to an electric current Which can then be calibrated and .. aaured. 

This calibration procedure can lead to inaccuraciea 1n .. aaurement. The .. ter 

1avestaent is 31.5 years old on a dollar-vei&hted avera&• basis. 

As can be aeen 1n Table 1, the plant balance of the ateam distribution 

system includin& mains and .. tera at December 31, 1980, vaa $3,665,812. 

Replacement cost new was estimated to be $20,821,865 based on Handy Whitman 

Indexes and the replacement cost new leas depreciation was estimated to be 

$4,212,652. Plant iD service baa only increased from $2,902,311 to $3,665,812 

over the last 20 years. Net plant has decreased over this period from $2,012,663 

to $1,361,448, so very little has been added to Distribution Plant. 

The remaining plant used to generate steam for heating is located at 

Grand Avenue station. Grand Avenue station is located on the Missouri River 

near the main business district of Kansas City, Missouri. Steam is produced 

in boilers at a nominal pressure of 650 PSIG for uae in electric aenerat1on 

and at 185 PSI~ for delivery to the Steam Departaent after auitable pressure 

reduction. The Steam Departaent then distrillutes steam at 185 PSIG, 100 PSIG, 

and 10 PSIG to steam custoaers. Prior ·to hiDC purdaued ~Y lCPL, Grand 

Avenue Station bad seven 25-cycle tuniHa with a =--iaed pneraticm of 

59,000 kV. luUaiDC thet the 25 cycle...._. wal4 k renc.t u the electric 

n1lft)'S wre phase4 wt, lCPl. ..._~the plat toM qde. ECP1. 

ftetuaU~ -.talW lOl,SGO W of M cJde all 10.000 W of U cycle apecity 

, ... ,. live -~ ~ atte ~ e -euu~ ef » .. ooo w. -. nutaiftl 

~- W of eW:ft U cJde ~~ ._ .au.~ adnll wiU the eU1C ltiee 



~~---------------------------------~·~~--~-··· 

I 
I 
I( 

I 
I 
I 

' ' I 
IC 
I 
I 
I 
I 
I 
I 

ll 
I 
I 

of the elec:u-ic: ti'Mdt .,nu, and the oever 10,000 kV, 25 cycle uo:l.t vas 

c .... rted to 60 cycle by the addition of a frequency converter. There ere 

cuneatly three coal or ps fired boUers-16, 17, ud 18-aDCI one boUe:.·, 

flA, which is fueled by oil or pa. loiler llA ia currently in a state of 

disrepair and ita future use ia questionable. Electricity 1a produced in high 

preaaure turbines 11, 11, and #9 and toppina turbine IS. The low pressure 

ateam from turbine 15 vas previously used to aerve low pressure turbine #8 and 

aupply ateaa to the steam department. In 1977, low pressure turbine #8 vas 

taken out of service. Low pressure steam is nov all provided to the steam 

department either directly from boilers throush pressure reducing valves or 

from topping turbine #5 which exhausts steam at 185 PSIG and, therefore, 

pressure reduction is not required. A schematic of the Steam Generating 

System at Grand Avenue is depicted by Illustration B. 

Condensed steam from the turbines 1a returned to boilers, however, conden-

sate for the steam department is not returned to the station and requires 

complete make-up from the city water supply. 

The maximum capacity of Crud Avenue vu rated at 99,000 kll peak net 

aeneration from 1971 to 1977 althouah peak aet aeneraticm of 108,000 kV vas 

achieved .. can be aeen in Table 2 which aives eo.e operatina statistics on 

the station. From 1977 to present, it has ken rated at 70,000 ltV. As the 

related capacity of Grand Avenue has been reduced, ao has the ._1 ae-ration 

from 156,200 MNh ill 1971 te 44,000 MNh ta 1910. hhn pnjectuas, alao 

indicated em Tole 2, an .,... lewr redacina te 28,111 -. _. un ae-ratton 

beJGDII 1990. The rated capacity at kad ..._ Is .Uat!~W te '- ,_.ted 

from 10.011 kV te 40,100 W ta 1• ...._ ~ ft, Q,. amr1 IJ ¥111 p on 
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U.LUSTRATXON B 

ns.ooo LIS/II 

125,000 LIS/II 

150,000 LIS/II 

115 LIS 

" ... ~~ Mli!IR- 81i111M .... ----~t~----

375,000 US/I 

IH,COO LIS/II IU LIS 

1211,000 LIS/I 
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Grand Avenue ~eratins Statistics 

I 
(OOO's) 
Mk'hs Total 

Net and Ava. 
Genera- Fired Cents/ Total ,. !!!I tion MM'Btu Peak kW MM'Btu Fuel 

1971 156.2 4,516,998 107,000 30.9 1,395,752 

' 
1972 157.6 4,744,884 108,000 33.0 1,565,812 
1973 186.9 5,130,633 106,000 36.3 1,862,420 
1974 154.5 4,397,835 107,000 42.6 1,873,478 
1975 198.2 5,320,909 99,C<IO 69.24 3,684,416 

' 
1976 203.1 5,624,476 99,000 84.2 4,735,802 
1977 143.1 4,774,660 70,000* 90.17 4,305,439 
1978 120.; 4,526,393 70,000 107.3 4,858,543 

IC 1979 127.9 4,776,599 70,000 128.89 6,156,558 
1980 44.0 2,933,820 70,000 151.18 4,435,346 

' 
*Retired Boiler 18 

Future Projections 

I (OOO's) 
MWhs 
Ret MM'Btu Fuel 

I 
Genera- Ezcludina Cents/ beluclina 

!!!!. tion Steam Peak kW MHBtu Steam 

1981 20.0 748,677 70,000 190.68 1,431,098 

I 1982 20.0 748,677 40,000 226.0 1,692,010 
1983 32.0 SII,OOO 40,000 230.0 1,351.000 
1914 21.0 525,000 40,000 285.0 1,498,000 

I 
1985 15.0 275,000 40.000 313.0 161,000 
1986 35.0 640,COO 40.coo 334.0 2,131,000 
1H7 21.0 408,000 40.000 328.0 1,340,000 
1981 36.0 w.ooo 40.000 42t.O 2,107,000 

I ltl9 37 .. 0 m.ooo 40.,000 4».8 3.135.800 
1190 zo.o l6t,oao 40.000 591.0 2.,112.800 
lttl .... -

~ 
I 
I 
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table 3 deaonat~atea that the veiahted avereae eae ot ateam aeneratina 

pl.at ia approxi.ately 35 yeara, but the property datea back to the early 

ltoOs. The total plant 1n service at the end of 1980 vaa $20,959,272. The 

replacement cost nev vaa eatta&ted to be $120,408,317 and the d~preciated 

~eplaceaent coat new vas $18,666,077. Thia relate& to 117.5 MW of Game plate 

capacity that ia currently rated at 70 MW. Of the ~20,959,272 electric plant 

in service, $3,092,727 haa been allocated to the heat utility busineaa. 

Electric plant in aervice at Grand Avenue has only increaaed from $18,925,608 

to $20,959,272 over the last 20 years. Net plant haa decreaaed over this 

period from $10,863,294 to $6,232,547. Grand Avenue, like the Steam Heat 

Diatribution System, has had· very few additions made in the recent past. 

Electrically, Grand Avenue aerves mainly as a peaking unit and a central 

distribution point for providing electrical aervices to the downtown area. If 

the steam requirement were eliminated, some aeneration at Grand Avenue would 

&till be required unless some chanaes are made in the diatribution network. 

An alternative would be to operate Grand Avenue on a standby statu& as a aas 

fired unit. This alternative would necessitate a redeaian of the electrical 

network that suppliea downtown Kansas City. It has been eatt.ated that thia 

could ~educe the O&M expenses at Grand Aveue by 67%. 

C. .U location Factors 

nae allocauoa of electric expeaaes to the heat atiU.ty eperauoaa vas 

onataallJ .... oa the phil~ tMt Cr..U --- .... 1a prt.arilJ -

electric paerau-. peai!U. aoura ad 1h .._ ,._. of die .._ -..nant 

ia a aacM:IIHJ by-pr.._. of alecntc ~ 1\Wa ~IUI'J U. -. 

fall..ad .... ~ .... ~ 1a at ~.. 1\Wa eRl}' allocat:iH 
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TAILI 3 

Crand Avenue Production Accounts 12/31/80 

Account 
Replacement 

Plant Balance Cost Nev 

310 Land $ 
311 Structures .ad 

laproveaenu 
312 lo11er Plant 
314 Turbo Generators 
315 Accessory Elec. 

lqu1pDent 
316 Miacellaneoua 

626,252 

3,821,027 
9,133,956. 
4,220,990 

2,911,234 
245,813 

$ 

29,027,145 
50,207,338 
28,540,623 

11,794,968 
838,243 

Replacnent 
Coat Nev Ave. 

Less DeJ!re· Ase 

$ 

1,146,938 35.0 yr. 
7,332,643 31.0 
6,202,387 45.0 

3,764,941 30.0 
219,168 liJ! 

Total $20,959,272 $120,408,317 $18,666,077 ~yr. 

Allocation to Steam$ 3,092,727 

Aae 
of 

Earliest 
Vinta.l!, 

65.0 
65.0 
65.0 

65.0 
65.0 
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PACE 8 

vu knd em the ateaa heat deund that vas coincident vith oae-bour peak 

electrical deaand. Since 1953 the electrical peak has occurred in the auamer 

ceuaiD& a larae part of the atation'a total coata to be borne by the electricity 

buaiaeaa. A atudy on ateaa allocation• vas perfcraed by Black & Veatch in 

19,8 in detail oa an item-by-itea baaia Which coDfiraed this "peak allocation". 

This allocation aethod has been chal!enaed aeveral tiaes by coamiaaion staff 

aeabers. Only receatly baa this aethodoloay been chanaed to sive ateaa cuatoaers 

a laraer percentage of coats to be abared vith the electric buainess. 

The larsest coaponent of coat for beat utility operationa 1a purchaaed 

ateaa. This expense is baaically the fuel and vater expense& associated vith 

producing ateam for beat. Theae direct variable coats are determined on the 

basis of actual pounds of ateam tranaferred to heat utility and pounds of 

uke-up vater used by the heat department. 

Thoae expenae item& aaaociated vith operating and uintainin& the boilers 

and other structures, O&M expense a. are allocated to the Steaa Heat Departaent 

on the baaia of the .verase of the .onthly steam requir..aats aupplied by the 

boiler facilit~es for usa by the Steaa Depa~tment .. co.pared to the annual 

peak ateaa requireaeat of the Electric Departaeat. Other allocaticma to the 

utility heat buaineaa are taterdepart..atal rent .ad Admiaiatratioa and General 

(A6C) expeuea. 'l1le former ccmaiata of tau, apreci~tift, .ad retun oa the 

electric plat allocated to ate•· 'ftl1a allecatift 1a .-. 1a the .... 

•aaer • Wler 01!1. 'l1le latter. St ... llaat Me •••••· u. a perU.n of 

the -.rall ~·· .. ........ 'ftl1a 1a alae al~ Ia ..... ..au~' 

ea llotl•r OUC.. Jlltrdler at.U • .... el~ Ia pcMitd 1a lfpl!e:lia A 

~ tMJ..-. ~ alhaU... _, _._. d fQel IIUU I 4 frn .. 

t.t -. •• m nuU _,.,...~cu.~ ~ 
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D. ~Seam &eat Prices 

The arowth to the steam business haa been relatively slow. In 1918 

anaual ~alee vere 440 million pounds, the price vee 68 centa per thousand 

pounds, producina revenue• of $300,000. The price of steam increased sharply 

to $1.50 per thousand pounds in 1921 at which time usaae vas 450 million 

pounds annually, producina revenues of about $700,000. After 1921, the price 

of steaa declined steadily reacbina a low of near 85 cents in the early 1930s. 

In 1960, 39 yeara later, the price of steam had risen aaain to $1.50 per 

thousand pounds, usage vas 878 million pounds, and revenues ware $1,324,539. 

By 1971, th~ price of steam vas still around $1.50 per thousand pounds, usage 

vas 1,141 million pounds yielding revenues of $1,700,000. By 1980, the price 

had climbed to $5.80 per thousand pounds, the usage vas 633 million pounds, 

and the revenues vere $3,660,000. 

The price of steam heat has increased dramatically in the last fev years. 

The only rate case prior to 1971 vas in 1961 and that resulted 1n a lover 

steam heat rate bein& set at an averaae of $1.46. Since 1971, ve have had six 

rate increases and the averaae coat of steam per 1,000 pounds has 1Dcreased 

from $1.50 1D 1971 to $S .80 at the end of 1980. the averap nveDUe per 

1,000 pounds for asch year is shown in table 4. 

A comparison of other utilities' prices as compiled by the Iaternatioaal 

District leat1D& Aseociatin reveals that 1a lHO the price of steam per 

1,000 pouads rap4 fro. $2.50 to $15.10. 

1. C..tomers aM !'t!•d•l lu!lg 

then wre 210 steam cu1011an u 1M _. of 1-.. ._ lin,. tile 

__..r of ._tomea ._ ~!ned fna Ul !5 ~- MIW a tile aM of 1-.. 
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Ava. Annual Rate .. 
!!.!£ ($/1 1000 lbs.) 

1971 1.50 
1972. 1.50 
1973 1.50 
1974 2.00 
1975 2.70 
1976 3.30 
1977 3.80 
1978 4.50 
1979 5.20 

1980 5.80 

TABU 4 

Steam Cas 
Customer Customer 
Dollan Doll an 
Per Unit Per Unit 

Month of Of Heat Of Heat 
Rate Contlllnt Content 

Increaae ($/MMBtu) ($/MMBtu) 

1.29 
1.29 

June 73 1.29 
Apr 74 1.72 

2.32 .75 
May 76 2.84 .95 
Nov 77 3.27 1.50 

3.87 1.75 
4.48 2.00 

Mar, Jul 5.00 2.80 1980 

Caa/Steam 
(Percent) 

32% 
33% 
46% 
45% 
45% 

56% 
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TAIIL! 5 

Lb •• 
Stees Ste- u.. ..... Heat Input Input/ Sales/ ~I Dear•• Le .. Percent Bld1/ Bld1/ 1141/ JB.r. !Yu·· D•I• Co. Uae Sales Loeeee Lose • D•! .:.!!z -~Day (HHlb.) (iiii"b:") (HHlb.) .... J07 - 1004.4 878 126.0 12.5 

IMI J04 - 977.6 859 119.0 12.2 
1M2 299 5019 980.7 872 109.0 11.1 653.5 511.1 72.6 

'"' 293 4712 967.4 841 126.0 n.o 690.4 600.2 "·' ,,.. 286 4442 954.4 832 122.0 12.9 751.3 654.9 M.l 

'"' 214 4521 1004.0 861 143.0 14.2 780.7 669.5 lll.2 1H6 271 4614 1101.7 966 143.0 12.9 864.4 753.1 I U.S 1967 219 462) 1100.9 981 120.0 10.9 853.5 760.6 93.1 lHI 211 4995' 1242.4 1177 60.0 5.3 885.2 838.6 47.1 

"" 280 5206 1382.4 121S 167.0 12.1 948.4 8)3.5 114.6 .,,, 211 4688 1399.5 1220 179.0 12.8 1062.4 926.1 U5.9 1911 214 4529 1346.5 1141 205.5 15.3 1047.0 887.1 159.9 IJU ,., 5036 1354.5 1169 176.5 n.o 950.4 820.2 110.2 .,, - 4514 1218.8 1139 79.8 6.5 944.1 882.3 61.1 1914 167 4370 1137.6 882 255.6 22.5 975.0 755.9 219.1 "' 1975 - 4636 1120.1 922 198.1 17.7 Wl.5 742.1 15".4 lt76 261 4763 1126.6 868 258.6 23.0 8112.6 610.0 202.6 1917 271 4721 1115.0 908 207.0 18.6 870.2 108.7 161.5 l971 151 5J70 1243.5 864 379.5 30.5 185.9 615.5 270.4 1979 •• 5264 1195.5 764 431.5 36.1 930.8 594.8 3)6.0 .,. ,,. 4689 1053.0 634 419'.0 39.8 943.6 568.1 :J75.5 

I 
•r.r the tt .. perted 1960-1970, total cuato.ere vere ueed •• • proxJ for th~ nu.ber of buil•taa•• 

II" 
i 

II"" 
'*4 
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~1• ~~ is slightly misleadin& since ~ of thie decline 1D customers 

:iliWOhU M"Nral customers bdna ce~~~binsd. A 1110re 1DdieaUve maaber is the 

a~r of aeters or buildinas served. The number of meters baa declined from 

214 in 1971 to 238 in 1980. Table 5 summarizes acme of the key sales fisures 

durin& the last 20 years. 

Since 1960 the actual amount of business measured in terms of bu~ldin&s 

served has decreased. This is reflected in steam input to the system. Steam 

input per building per degree day has not trended downward but has remained 

fairly constant. The annual sales in pounds of steam has declined significantly 

apparently due to two factors--fever buildings served and fever sales per 

building per degree day. The decrease in sales/building/degree day as compared 

to a relatively constant steam input/building/degree day indicates that "addi-

tional efforts be made to improve customer inspection aod metering" as pointed 

out in a recent report made by System Power Operations. It is assumed in this 

analysis that if a risorous effort is undertaken to improve customers' inspec­

tions and metering losses, unaccounted steam can be reduced to 17%. This is 

based on the average loss per buildin& per desree day prior to 1978 divided by 

the average steam 1Dput/buildina/degree day over the 1971-1980 period. 

Table 6 lists by financial results for the last 20 JUn. ~se results 

are rearranged to separate the variable ~ts of purchased steam, ~. 

aeneral taxes. nci the relaU"Nly fixed iRe-. tax nci etMI' ~·· For 

the past three JHH, atua heat rsva-... M'N a.t ~ tetal cests. Ia 

1910 nch ~ 111411 aet cvea Mtc\ vsdaltle ~ts 1ilda -. ....-tal to 

~ ~ts .auts w ~roPe esva~ ~ s ~URWI11Us ~·sa 1M 

stsse ~-. ~ ~ ~ of ss1u h ef ._ pa ssst:ma•r pw 



--- _ ............. -r 

PurcheHd 
1111 fiUII!ee• It•• OltH 

CVarleble) (Verlable) .... l,H4,S39 526,122 71,563 
IMI 1,253,243 510,244 90,724 
1M2 I,IJJ ,421 541,675 78,266 .,., 1,169,674 531,756 85,136 
1964 1,111,119 556,311 104,113 ... , 1,194,047 571,173 131,531 
1966 l,tft,ISO 611,035 185,852 

'"' I,SZI,Il7 600,171 113,319 
IHI 1,5M,J95 712,131 115,105 

'"' 1,719,432 ' 110,175 162,388 
&911 1,797,91) 116,612 174,896 
1971 1,7M,064 133,126 265,194 
1972 I,IJI,UO 913,160 193,180 
197] ··"'·'" 945,601 202,770 
1974 1,716,694 1,046,916 178,058 
am I,MS,Jl2 1,549,272 234,252 
lt?t ......... 1,174,541 268,254 

"" ],491,462 2,056,490 299,352 
19M J.tal,840 2,697,131 300,150 .,, J,tl6,082 3,127,249 327,394 ·- J,tM,Io4 3,356,081 371,649 ........ 176 537 382 ..... , ..... 
.......... t 5 10 I ........ , .... 
'Adju.te4 for •997,000 t•• lo11 in 1980. 

~ 
_ .... - -- .. ,--.. 

. 
TAIIL! 6 ' • 

General Ret Inco.e Te• Operetlftl 
Taxea ltnenue • Other ~ 

(Variable) (Fixed) 

115,317 603,777 376,612 277 ,lOS 
108,104 544,171 380,0ll 164,141 
112,369 498,118 354,054 144,064 
106,516 439,266 318,855 120,411 
107,365 403,330 305,825 .f7,SOS 
116,662 367,681- 287,951 79,730 
118,840 370,123 310,708 59,415 
135,230 472,410 374,501 97,909 
169,864 570,795 4Z2,JS4 141,441 
237,743 519,126 372,707 . 146,419 
245,947 490,451 345,642 144,116 
244,296 356,748 256,164 100,584 
244,472 407,218 338,152 69,066 
232,853 354,362 335,076 19,286 
208,851 352,86] 395,158 (42,295) 
288,272 433,716 423,346 10,370 
314,132 409,150 411,618 (2,461) 
397,561 744,052 638,248 105.804 
426,798 488,061 546,119 (51,121) 
453,602 71,137 359,112 (2&1,175) 
385,079 (459,712) 94,130 (554,441) 

234 (116) 119• (300) 

6 (5) 5• (7) 
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dqru clay us decU.autd, ve have had to produce about the NM a ten due to 

tacreaaed l~aaes. Purchased steam expense which ta related to the ateam input 

to the ~~Jstea• baa increased at a faster pace than eny other costa due to 

bi&her fuel costa, and a areater allocation of fixed coats to steam aa electric 

aeneration baa been reduced. Expenaes excludin& Distribution O&M, taxes, and 

purchased Iteam have increased aoderately over the last 20 years. These 

expenaes increaaed by 189% (5% 'per year) excluding the income tax losa in 

1980. Such costs are more related to investment which bas not increased 

aubatantially. These cost increases have not been offset by adequate rate 

increases and, therefore, a "reasonable return" baa DOt been attained. 

Assuming that the unaccounted steam problem is at the customer's end, 

then a continous effort of checking metering and customer inspection should 

result in higher sales. 

E. Discussion 

The objective of this first phase of the steam business study vas to 

recite the history of the business, document ita physical characteristics, and 

review the history of its financial perforaance. The objective of the DeXt 

phase is to analyze the future potential profitability of the aten beat 

busine... This will be addre .. ed 1a Seetion III. 

The fiuncial profitability of the atN~~ IMia1MH baa contiaued to clecline 

over the lut decHe. There are aeveral by facton contrihttac to ita 

41ediae. Theu facton imclude !he lack of~ ill the area Rnecl ~the 

cltnrihtioe facUittea, .-1 hde~e zw••• isa'IHU to ..at -.u. 

Ultta ._ ~. -.t ta th amrshl ,.,altel of a. 'lladuaat 

1'e ~ .. .-u-- IIJUIIIilllillltallil 'llilllll!lal of-- hiiJIUII au~ 



I 
I 
f 
I 
I 
I 
I. : 
I 
I 
~ 

I 
I 
I 

I 

I 
~ 
I 

•c 
I 
I 

~i~ ~ lateractive Financial Plannina Syataa. This model simulates the 

eqt ec:cO\anU~ of the sterna heat but~ineu aDd can be used to utiuu Unan~.;ial 

trofitability under varyin& aasumptions of key factora. Five factor• vere 

deter.ined to be the ujor con•iderationa in the financial future of the ateam 

1. The Grand Avenue Plant is old and could be retired. How will 
changes in the level 1of the electric bueine•s at Grand Avenue 
affect the Iteam business. Aa allocation to electric drops to 
zero. what is the impact on financial results? 

2. The number of customers and the steam aold over the past 
decade has continually declined. What are the possibilities 
of reversing this trend? 

3. The syatem loaaes have increased substantially. particularly 
over the past few years. Can these losses be reduced without 
a significant increase in operating expenses? 

4. Rate relief has not kept pace with the costs of operating the 
business. What levels of rate relief are possible from the 
HPSC? How high can prices rise and yet reuin competitive? 

S. Aa new investment is required to replace aging equipment. 11hat 
is the effect on rate levela? 

A decision tree vaa constructed to analyze the financial t.pact of v.aryina 

four of these key factor& throuah a reaaon&ble raaae of expectationa (see 

illustration C). 

ley Factor Definitiona: 

!mtheais 

(1) ~aDd A~ e~perettoa 
coat~? 

hfiatUap 

Yu: li'alll ._ ~ .,.nttaa 
--~ ...,iattel7 at wn.­
.,_.._~ .. 

liD: ~-----~ ~iaa 
nun. - .,. 81111111 - ~ *"~ 
f• afhM '-:I Ill 11..--f••· 
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(3) Loaaea can be reduced? 

(4) What level of rete relief 
can be obtained? 

Yea: ltee• aalea 1ncreaaa to 1Dc1ude a 
larae cuat~ .. r in 1913. 

RO: Continue trend eateb11ahed over 
the paat decade. 

Yes: Loaaes are reduced to 20%. 

ID: to .. es reuin at 40%. 

Alt. 1: Pricea .. calate at the Co•pany's 
expected fuel inflation rate. 

Alt. 2: Price• .. calate at projected aas 
price eacalation rates to remain 
coapetitive Vith aaa. 

Alt. 3: Price• reflect full coat of aervice 
by 1985 and thereafter. 

The initial analysis consisted of developing a atea• model caae to aimulate 

each decision tree path and project the likely financial reaults over the next 

ten-year period if that particular combination of eventa occur. These 24 cases 

provided the basis for evaluating the future profitability of the at••• 

buainess. Detailed financial reaulta for theae caaea are included in Appendix &. 

Pro• thia 1Dfor.ation. ao.e concluaions are for.ulated 1D Section III about 

the viability of KCPL remainina in the ate .. beat buaineaa. 

The third phaae of the atudy (SectiOD IV) explores alternative• to 

current operations auch as operatiD& the buaineas .. a ~st1aauiahable profit 

center ... a coaeneration project. H a plan to pt INt of tu buainen lty 

aelU.na to another party-the city • ..other --u ~. or -ther mternted 
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1. ~and Avenue Station Retired Beyond 1990 

Chart 1 illustrates the projected price of steam in e/MMBtu for Cases 3, 

6, 9. and 12 on the decision tree under the assumption that KCPL earns its 

full required return of 13% on net steam distribution plant by 1984 and that 

the electric service portion of Grand Avenue Station is retired after 1990. 

The projected steam prices are compared to the projected price of natural gas 

(General Service) as delivered and also the equivalent cost of gas converted 

to steam using a 65% efficiency ratio. 

• Case 12 is a reference case and represents the status quo: 

--Sales from existing customers continue at current levels and are diminished 

alightly by increased price elasticity effects. 

--No large customer is added to the system. 

--Losses at the 40% level continue unabated. 

This reference case indicates that steam prices would DOt be competitive 

with equivalent gas even after the full dereaulation of gas prices beyond 1985 

start to take effect. All eases show significant rate increases above inflation 

rates over the next few years if a 13% rate of return is to be achieved by 

1984. 

The competitive advantqe of stNII prices U,nwa • adjustments to the 

refereace caee aH .Me. Cue 9 ...-e ftlhctioa ef lGOH fHIII 40: to JO% 

ami now steea prices nco- a.petitbe ~ 1H6. ~ ass •u ~~ lees; 

raclactioa ie e Unct ~ ef wename. Cue l ~daa d!le IIINiU-.1 

..... t:la Nt a ve~ lup staaa ~~ (~C\8 -. .,_ ef aU aiet!• 

~t--~:oaU_.) ~h~ taltaoa•~he~~M .. 
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~·tvale~t pri~e Df delivered natural sas. The abort run impact ia to raise 

t~ overall price of steam above Case 9 in the years prior to 1986, but steac 
I 

prices remain flat and below Case 9 thereafter. In the loua-run, the overall 

steam price falls below even the delivered price of sas beyond 1989 and becomes 

very competitive. 

2. Grand Avenue Station Retired in 1984 

Chart 2 contains the cases of Chart 1 modified to include the retirement 

of the electric portion of Grand Avenue Station in 1984. This causes more 

ateam boiler plant to be allocated to the remaining steam business in 1985 and 

beyond, thus raising the overall cost of ateam. Case 15 is the only case in 

this group that becomes competitive with gas, and this doesn't occur until 

1988. This case assumes the reduction in losses from 40% to 20% and sales to 

a very large customer. Retiring the electric business delays the cross-over 

point where ateam prices become competitive by two years over Case 3 in Chart 1. 

Case 21 shows that reduction iD losses alone is not sufficient for steam to 

become competitive with gas if the electric plant is retired iD 1984. To 

cover coat of ~erviee upon retiring Grand Avenue electric rates would practically 

have to double in all cases. 

3. SuliiiNry of Full Cost of S.rvice Cases 

If the price of steam is peraitted to ria~ to its fully allocated cost of 

aervice, Which impliaa ailftificaat inc~• ~r ~ aext two yeara, &ad is 

to McOIH competitive v!th arqulattlll 1M uithu fiWJ '"" UM6). thea 

(a) ateam luna .at N ~- to 20: w len alii laqe aha Hlea .at 

N sua~ .- (c) t~ nU~t d the .tuuu --.. at karl ~ 

Stau .. 111!Wl4 MW~ h • ·~ lftl~ 
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1. ereased at the Rate of Inflation of Variable Fuel 
team · 

the oext series of cases addresses the branches in the deciaion tree th•t 

aasu.e that the price of steam escalate• at the rate of variable fuel coats. 

For this analysis, fuel is aaaumed to increaae at 13% per annum from 1981 to 

1990. Chart 3 shows that at this rate of inflation, ateam prices would be 

sli&htly above aas 1n 1983 and 1984, and competitive with deregulated sas in 

1985 and beyond. (Chart 3 alao shows that if ateam increases at the rate of 

inflation ~rojected for gas prices--18% per annum--then steam never becomes 

competitive with deregulated sas.) 

1. Grand Avenue Station Retired Beyond 1990 

Given that steam price increases are limited to 13% escalation of fuel 

costs, then Chart 4 compares the rate of return earned on net ateam distribution 

plant investment for cases reflecting changes in sales and steam losses (Cases 1, 

4, 7, 10). Case 7 indicates that at a .tnimum, ateam loases should be reduced 

to less than 20% just to break even over the three years aad then a respectable 

return could be earned thereafter. Case 1, which also assumes the addition of 

s larae customer, delays profitability to 1986. loth caaes tadicate rates of 

return beyond 1986 are considerably hiaher than the 13% required in the fuel 

cost of service caaes discuaed 1D Sectica III-A. this ncaests that steam 

price 1Dcreases could be held well below the rate of iaflatioa of ~riable 

fuel costa lteyoad 1916 1f lNses are reduced ( ... C... 3 .U t • Chut 1). 

2. Graad Aveaue Statioa a.ur.~ Sa 1914 

Qart 5 plota 0. rates of ratwa fw Cues U., 16., 11, U of .._ dHisieR 

tree vbidl bew the esme UZ st._ priee -latin • --. '- acl_.. the 
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PAGE 17 

~ffeet of retirin& the electric eervice out of Grand Avenue Station. Only 

C.ae 13 (reduce losses, increase sales vith a larae cuetomer) eventually 

becomes profitable beyond 1988. Thia indicates that 13% increaaea in the 

price of ateam alo •• e are not sufficient to maintain profitability While absorbing 

the impact of retirin& tbe electric aide of Grand Avenue Station. 

3. Summary of 13% Price Increase Caaes 

These cases indicate that'ateam price increases at the rate of inflation 

(13%) of variable fuel costs are not sufficient to achieve profitability once 

the electric side of Grand Avenue ia retired 1n 1984 even if losses are reduced 

to 20% and a large steam sale is consummated~ Even if Grand Avenue continues 

to operate, losses must be reduced or sales increased •ubstantially for the 

steam business to become profitable. 

C. Price of Steam Increased to Hatch Equivalent Price of Natural Gas 

This aeries of cases from the decision tree assumes that ateam prices are 

increased annually to match the price of aas on a cents-per-Btu basis adjusted 

for a 65% efficiency factor aa shovn on Chart 3. This section will discuss 

the impact of this limitation on expected rate of return for the same assumptions 

on steam losses, sales increases, and the retirement of Grand Avenue Station. 

1. Grand Avenue Station Retired leyoad 1990 

Chart 6 indicataa that if steam pricea· are coastrained to increaea no 

faater than ectuivalemt aaa prtcea. them ao J~"iUw retun cam IDe urned Ulltil 

after 1H5 evan if lceaea ere red~ (C... 8). C... 2 -.re lleth ealu ere 

t~reaeed an lceaea ~ -.. net ~ prefthMUQ Were lRS. GKe 

1U u lhreplet411!1 ~ IRS., thea ~th C'uu 2 allll I '-- pnfUdtle. lf 

Hlu ere~ a1111 1ceaea ere net rada.t, 

.-u 1• .. a u~ eaae s. 
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J. Guild Ave\~\M Station Retired 1D 1984 

Chart 1 ahows aaain that retirement of Grand Avenue Station ia an impe,iment 

to profitability even after aas prices are deregulated in 1985. Caae 14 ahows 

that even with reduced losses and increased sales a poaitive return would not 

be earned until 1988. 

3. Summary of Competitive Gas Price Cases 

Restricting steam prices to competitive aas price increases would require 

stable prices through 1982 and then increaaes at an 18% per year rate thereafter. 

This delays a positive return until after 1985 even with reduced losses and 

increased sales. The retirement of Grand Avenue Station in 1984 further 

retards profitability until 1988. If steam prices continue to escalate at 

projected gas price escalation rates, howev~r, and no major new investment is 

required, high rates of return may result after profitability is established. 

D. Comparison of Cumulative Net Cash Flow 

1. Grand Avenue Retired Beyond 1990. 

Chart 8 demonatrates the cuaulative net cash flow expected 1D cases 2, 5, 

8, and 11. These cases sasWDe that steam prices can match projected aas 

prices on a cent•-per-Btu basis adjusted for a 65% eff1cieacy factor. This 

chart shows the impact reducina losses has em cub flow. Cases 2 and a. the 

cases in which losses are reduced, expet'ieace a positiYe c-latiYe caeh flow 

in 1988. The other cases nmaiD uaative tM'oupout tile decMe. 

2. Crand Avenue RetiHCI iD 1914. 

Chart 9 .__trat• tile nealati'M ut .... no- fH CU.. 14., u. 20. 

and u. 'aU cbart ..... Get 1f Crand ..... ftUne and ......... -

~'Ql.at a- tria., lt -..14 bh -- leaa ~S. and a lap ~-· 

b -~- • ...... -- pildti'N .... Ow ..... ld ......... 
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PAGE lt 

l. ._.1"7 of Cash nov C011parbon 

lf ths -.utvalent price ot ass on a cents-per-Btu basis is aa approximation 

for the maxt.ua price that could be charaed for steam, then reducina loases 

and iacreasins sales are the major factors leadin& to a positive cash flow by 

the eDd of the aext ten years. It should be noted that the financial model 

asMumes that losses are all at the customers end consequently an improvement 

in loaaes results in a revenue '·increase with no additional expenses. If the 

losses are a result of some other problem, the positive impact on cash flow 

may not be achievable in this decade. 

Charts 8 and 9 illustrate the fact that cumulative cash requirements will 

moat likely exceed cash infl~wa for the next six years or so. If steam rates 

escalate at a rate that is less than expected for natural gas rates (such as 

the projected fuel price escalation rate of 13%), then this negative cash 

position could persist even longer. To attain the high level of returns 

depicted by Cases 2 and 8 on Chart 6 will cause a cash drain in the near term. 

Less optimistic condition& .. Y cause such a cash drain to continue .uch longer. 

IV. CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusion 

The finaacial t.pact .odel aaalysis SUII8Sta that ths st ... business 

could be aide less uaprofitable in the short na It)' reduia& at ... losses 

below 20% and auressively .,plyina for rate nlief to ~rtaa tha esne4 rate 

of nturn on tM atea busilleH closer to ths ~red ntan of uz. s.a 

action voul4 place auaa prices ekve tM uapeUUve Jl'ice of •tual au 
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the ~tit1ve p~ice of a••· then p~ofitability and ae~ poaitive caah inflove 

•~ .aettainable prior to a•• dereaulation in 1985. 

the addition of a very larae ateam cuato.er (twice total eziatina Iteam 

.. lea) at an aaauaed price, which ia the equivalent price of delivered natural 

saa, baa an 1--.diate dampenin& effect on profitability because of the major 

ahift 1D the allocation of COltS tO the Iteam aide of the buaineaa. The 

aaauaed price of ateam to the larse cuatomer ahould be examined to further 

evaluate ita ahort run impact on earned return on ateam plant investment. In 

the lone run aa the delivered price of aas ia deresulated, theae additional 

larae ~Ales provide revenue to more than cover variable costa, contribute to 

fixed charses and improve profitability. 

The retirement of the electric aide of Grand Avenue Station in 1984 has a 

considerable negative impact on profitability, cash flow, and the long-run 

price of ateam relative to natural saa. Thia analyaia indicatea that retirement 

more than triples the allocation of boiler plant from the glectric buaineas to 

the ateam business. The effect ia to not earn the required retun on the 

ateam buaineaa without exceedins the competitive price of natural aae until 

the late 1980s when the full effect of a•• price dereaulatioa takes place. 

I. Recommendations 

Ill the ehort ruo, ltCPL ahould t.letliately eatabliP tbe ateam haiuaa as 

a apecific profit ceater or KCPL aubsWiary uader tbe Gi~U.oa of a Director 

or lfaaaaet- of Ste• Operatioaa AfOrttac to a ftce PnaY:eat a. ia _.. 

raapoaaible fer develeptac a plea for dle ~ profiteiUq of dle at._ 

buaiaeaa • ita ll'VeKual ~ .... -. 

• .-uJ.4 HU14er die hl~ •U.QIU 
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PACE 21 

1. Seek to ataiatae steam buaineaa earaina• loaaea 1ft the abort run and 

improve profita~ility in the loaa run for KCPL by: 

(a) 1-..diate resolution of the ateem loaa problem. 

(b) Pursuit of ateam price iDcreaaea commensurate with profitability 

coals and coapetitive eneray aourcea. 

(c) Inveatiaate further the deairability of lara• cuatoaer additions and 

pricin& to absorb existing or future ateam capacity. 

(d) Investigate further the impact of retiring Grand Avenue Station in 

its entirety and look at the feasibility and economics of providing 

ateam supply from electric boilers supplied by electric power purchased 

from the KCPL system. The atudy ahould consider the possibility of 

competition because of the availability of smaller electric boiler 

installations to steam customers who would purchase electricity on 

a large commercial/industrial rate. Bow many existing cuatoaers 

could convert to this type of ayatem? Row would these systems 

compete with natural a•• options? 

(e) Analyze the accounting allocation procedures to aacertain if the 

allocation aystem accurately define& tbe true coats of the ateam 

ltuaineas. 

2. Vith the help of lCPL peraoaael (ESCC, etc.) atlltd/o'f: eacaaiaa • .-uued 

con.ultant, iavestiaate the poesiltility of lCPL diveatiaa itaelf of the 

at._ Ha:iaeaa t.y: 

(a) hUiaa dle at.- Ha:iaeaa ._ ta .. .,_ tH nt.~ flf G'l:..a 

-... hetiom. ._ en tH pM.uel ..,._ ..a om 1111at --.? 

-.t en 1h ~ uuatu.uomat ._ likuan ..W h .-. 

10 die '-lUll 10 .... ~ •. JiRUd Ai&Wl t ,..aht 

ill I.ZLI a....-
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:.l. :~tQ& \ ''-' ~Stua 1nusiiUUUII, foUowtna potenUal nfurbhh•nu and 

nti~~nt of Grand Avenue Station as ausaested uDder l.(d) above. 

What cocditions would make the sale attractive to a prospective 

purchaser? What are the political and resulatory considerations in 

the sale? 

(c) Considerin& an alternative to retiring Grand Avenue Station-­

refurbishing and structuring the operation of Grand Avenue Station 

as a eo-generation project over the next 10 years. Establish a 

separate company which sells by-product electricity to the KCPL 

system. What would be the required price of ateam and revenue from 

electric output aold to KCPL to make this alternative an attractive 

venture to a potential buyer? 
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I • EXECUTIVE SUMMARY 

lfttroduction and Purpose 

After supplying low-pressure steam service In downtown Kansas City for nearly 

100 years, a series of recent events focused KCPL's attention on the urgent 

need for a long•range study of the downtown steam system. On 

Kerch'· 1'82, the Electric Supply Coordinating Committee (ESCC) issued 

a Statement of Scope for the Long•Range Steam Heat Planning Study. The pur· 

pose of this study is to develop a recommendation for a long-range plan for 

KCPL's downtown steam system, with primary emphasis on a plan that is tech­

nically and economically feasible, and will contribute to maintaining steam 

as a competitive and reliable heat source through the year 2000. 

Concentrating on the period 1984-2003, the study consists of engineering and 

economic evaluations of alternative plans for meeting future steam require-

ments. The criteria for evaluating an effective plan rests on the two basic 

strategies of (i) providing downtown steam service which is both reliable and 

competitive in price with natural gas and (ii) maintaining steam rates such 

that KCPL can recover the costs of steam heat operation. 

The Downtown Steam System 

The downtown steam system can be separated into two components • the steam 

distribution .system and the steam generating facility at Cirand Avenue Statiol'l. 

The steam distribution system consists of aeariy twelve ai 1es of Uftderground 

pipe burled beneath the streets of cbontown lililaus City. Two hip preu\ire 

s.,teea •*''~ origiNte at &ren« ~ Statioa ~ tr~t steea to two 
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des~rh••tlng aftd pre1sure reduction stations, prior to final distribution 

to cuat~rs In the downtown area. Most of the steem distribution pipe Is 

~lte old, with less than 20% of the total footage Installed since 1960 

and with some sections now over 75 years old. 

Steam usage Is measured on the customer's premises primarily with condensate 

meters. Although the meter Itself Is an accurate device, leaks In the con­

densate line, Intentional diversion of condensate, non-condensing uses for 

steam, and other factors can result In less condensate being returned to the 

meter than that which corresponds to actual steam usage. 

Steam losses have Increased substantially over the past four years, and now 

are reported to be between 30 and 40%. The aging steam distribution system, 

combined with metering problems, have contributed to this increase. 

Programs are currently underway to correct this problem. 

Steam for the downtown heating system is generated at Grand Avenue Station, 

a dual-use electric and steam faci I !ty which has been in operation· since the 

early 1920's. There are currently three dual-fueled (coal or natural gas) 

boilers that provide the bulk of the steam requirements. Due to the fact that 

these boilers were designed primarily to serve turbine-generator needs, steam 

for the downtown system is generated at a higher temperature and pressure than 

would otherwise be required, introducing an inherent thermal Inefficiency in 

the overall stea. heat cycle. 

Srand Avenue is now the olnst active s--rati"' statioa ht the !Ct't systm, 

a factor coatra•u"' sipifh:.anUy to savenal ..-ac•• COftltrahtu thet 

~~t the cost of steem. laiped h~ an we ~ior to p'-t htout 
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the ~Uer 

~~~r Intensive. further. with no electric generation, 

it1eif iimlts the burning of coel to high steam loading 

,.riods. requiring that more expensive natural gas fuel be burned during 

lower load periods. 

The customer uses steam primarily for space heating with minimal non-winter 

loads and summer use limited mainly to domestic hot water heating and use 

in kitchen facilities. This results In an extremely low system load factor -

approximately 28%. 

The customer base served by the steam system has been declining over the 

past few years, and at the end of 1981 consisted of 204 customers. Annual 

steam sales have experienced a corresponding decline. During 1981, steam 

operations resulted in book revenue of about $3,894,000, and a year-end net 

operating loss of $595.366. Presently the average price of downtown steam 

Is about $8.50 per Hlb. 

A forecast of future steam heat load was prepared for the year 1984 and 

held constant for the remaining 20 years in the study period. This fore-

' cast consisted of the existing customer base, adjusted for known future 

changes. The fore~uted steam Iced is well within the steaming capacity 

of the existing Grand Avenue equipment throughout the study ,.rlod. 

Because of its dual function of electric generati~ and steam heat produc-

tion, Grand Avenue is subject to a ~1ex aBocaticm of property and 

expenses for rate case purposes. ~ the e i ect ric ~at i 11'1 fee i I it i es 

ere retired, the r._inil!'l piaat 1M~·~ wU1 ba ~ utlreiy ~ 

\he ~t~ ratepa.,cr. 
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computer programs which simulate the production and cost accounting aspects 

of the steam system. These scenarios concentrated upon the steam generation 

segment of the system, addressing the prlmary·tssues of fuel costs, electric 

facility retirement, boiler age and efficiency, and system load factor. 

Unique cases were developed to simulate the following steam system scenarios: 

1. A base case representing a continuation of the current steam 

system serving the existing customer base; 

2. A variation on the base case which limits downtown steam ser-

vice to the six-month winter heating season only; 

3. The use of electrode boilers for minimum toad and/or standby 

service; 

4. Modifications to Grand Avenue equipment that will allow coal 

burning for minimum load conditions; 

5. Substitution of either electrode boilers, coal-fired package 

boilers, or fluidized bed boilers for existing Grand Avenue 

steam generating equipment; 

6. The addition of a new large, high load-factor customer to 

the existing customer base; 
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servic~ to the customer Is compared to the forecast cost of natural gas. 

lased upon this comparison, and a detailed analysis of the results of the 

siMUlated steam operation, the following conclusions result: 

I. A continuation of the present operating system of serving 

the existing customer base with existing facilities results 

in a downtown steam system which cannot be both profitable 

and competitive with natural gas. Contributing factors 

Include: 

low system load factor together with minimum load 

constraints on the boilers results in high use of 

natural gas in the six-month non-winter season; 

inherent thermal inefficiencies of producing super-

heated steam for delivery to the customer at low 

pressure and temperature; 

the need to provide "quick start" backup capability 

results in a large volume of natural gas burn to 

keep a boiler on hot standby; and 

- Grand Avenue Station age and design result in a very 

labor intensive operation with high operations and 

~town steam syue. Mc-.s ~ ius ~tit~" w1th Mt· 

ural tes ctue to the foi ~ .. ~At: 
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~~~trl~ r~tlr ... nt. the lOS$ of allocation to 

ic more t~n offsets this effect r~sulting lr1 

~ in~reased cost of steam; 

• the cost of steam to the customer Is 1.7 times the 

cost of natural gas In 1990, and the cost of steam 

increases by a factor of 4 during the period 1982-1990. 

3. Of the possible new technologies for generating steam, elec-

trode boilers results ;n the lowest cost steam; however, steam 

Is still not competitive with natural gas In the near-term; 

4. Shutdown of the steam system during the six-month off-peak 

period, use of electrode boilers for standby, and the 

burning of coal at minimum load all result in a reduced steam 

cost but the system is still not competitive with natural gas 

until late in the study period; 

s. Addition of new winter peaking, low load-factor steam loads . 
does nothing to improve the viability of the steam system; 

6. Fuel and O&M expenses represent 81% of the cost of providing 

downtown steam in 1990. To iwtke the existing steam system 

competitive with natural gas after Grand Avenue electric 

facilities are retired, projected fuel and~ ~ses have 

to be reduced by ~t ~ It is ~Hke~y tMt ~ a 
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1. Rn~st ion' ~urrently und~nway mAy Identify mAthod which 

~~d reduc• op•r~tlng co,ts in the short-term. These would 

include: 

~ c~l ~Ill •nd burner modifications to permit coal burn-

ing at low steam conditions thereby reducing fuel costs; 

reduced pressure boiler operation to mitigate thermal 

cycle inefficiency; and 

transfer of major maintenance projects to Central Main-

tenance to reduce maintenance labor at Grand Avenue. 

8. The addition of a new large, high load-factor customer has the 

effect of lowering the cost of downtown steam such that the 

system is competitive with natural gas. This results from the 

following: 

Increased system load factor permits coal to be burned 

year round, reducing fuel cost per Mlb by about 40% in 

1990; 

O&M expense is spread over more units of output reducing 

O&M cost per Mlb by over 60%; 

- even with electric retirement, the price of ~ntown 

steam in 1990 is reduced from $)8 to $23/Mlb and the 

cost to the customer is competitive with the cost of 

- downtown steam remAins competitive as es the~ 

cuuom.er is • the syu• end ~~i~ thet ., lerp 

c~ha» ~h~H"'U ~ ~-
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hiM ~ the results of this study, the fallowing long-ro~nge plan Is rec• 

OIIIIIUU\Mcl for the ltHM syst•: 

I. Add a new large, high load-factor steam customer as soon as 

possible but definitely prior to the retirement of electric 

facilities at Grand Avenue; 

2. In the Interim period until the new large customer has been 

added, continue to operate Grand Avenue as a joint electric 

and steam plant and Improve steam's competitive position with 

natural gas by Implementing cost saving measures which include: 

• greatly reducing natural gfts usage for boiler hot 

standby and under minimum load conditions; 

- reducing labor expense by shifting major maintenance 

projects to Central Maintenance; 

investigating the possibility of reducing coal costs 

by purchasing Grand Avenue coal from small suppliers 

on the spot market during periods of soft market 

conditions. 

3. Continue to run the existing coat-fired Grand Avenue boilers for 

the foreseeable future to avoid large capital expenditures 

required for a techology changeover; 

lt. If there is no prospect for the Mditlon of a new large. high load 

factor customer. the foUowiftt ~-of action s-.id 1MB considerM: 



I 
I 
I. 
I 
I 
I 
I 
I 
I 
IC 
I 
I 
I 
I 
I 
I 

lc 
I 
I 

s. 

systM~; 

-upon retlrem.nt of electric facilities at Grand 

Avenue, consider the possibility of seasonal steam 

service only during the six-month heating season 

to reduce fuel and O&H expense; 

as the customer base is reduced through attrition, 

continue to aggressively pursue plant and expense 

cutbacks at Grand Avenue Station; 

- at the point that electric heat becomes competitive 

with steam heat, promote customer conversion with an 

incentive such as leased electrode boilers and/or an 

incentive electric heat rate. 

Update the study of downtown steam at intervals no greater than every 

two years. In the interim, continue to Investigate and where 

appropriate, implement, e~st reduction measures particularly 

as they relate to fuel and O&M expenses. 

M &ILl 
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l~pre~'"r• 1t ... t•rvico has been supplied to downtown Kansas City for 

~rly 800 ~rs. Although provided since 1929 as a convenient by-product of 

eleetric generation at Grand Avenue Stat I on, downtONn steam has now grONn to 

bo ciepended upon as a pr h'IWIIry heat source for most of the downtown business 

dhtrh;t. 

As electric operations at Grand Avenue have declined In magnitude and Importance, 

steam costs have risen and steam service has become more of a primary product 

of Grand Avenue operations. For the pest several years there has been growing 

awareness that Grand Avenue overall equipment age and condition could eventually 

limit future steam heat business. This general perception was crystallized. with 

the November 1981 approval of KCPLAN which projected the retirement of Grand 

Avenue electric facilities by about 1990. Although KCPLAN identified the 

refurbishment of older coal-fired generation as an alternative to retirement 

at some stations, a subsequent study by Black & Veatch confirmed earlier 

indications that Grand Avenue electric: equipment was beyond the point of ec:o-

nomic: revitalization. 

At this same time. four other separate but related events helped focus attention 

on the urgent need for a new long-ra~e study of the downtown steam system. First, 

the conversion of a major ~town retail store to natural gas heating ra}sed 

concern for both the Immediate and iong-te~ competlti~s of steam heat. 

Next, the request by • •Jor iMustry for process stM& tNt ~ht event~l 

more than triple ~~ UM& -~ and Increase ,_.,~ ~ Illy 10t, 

focused atteation on the aging s~eme ~ nua fadUtia.. ~h'~. -"tiOM 

were r•b~ a to the hat-twa aM~~-~~ emf ant of •- Mat as ~ 
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r~rt s~v~ral questions concerning the long-term financial via-

bilitY. of the present steam heat system. 

In response to these challenges, the internal management of the steam heat 

system received renewed attention In early 1982. Subsequently, on March 19, 

1982, the Electric Supply Coordinating Committee (ESCC) Issued & Statement 

of Scope for the Long-Range Steam Heat Planning Study. 
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Tha I"I"P"• of this study Is to develop a reCOI!IIIIendatlon for a long-range plan 

for KCPL 1
s downtown steam system. The primary emphasis of the study Is to de­

velop a plan thlt Is technically and economically feasible, and will contribute 

to meintaining steam as a competitive and reliable heat source for the downtow~ 

area through the year 2000. 

Concentrating on the twenty-year period beginning In 1984, the study consists 

of engineering and ec~omlc evaluations of alternative plans for meeting future 

steam requirements. Development of the plans examined In the study was guided 

by the following presuppositions: 

I. KCPL will continue to provide steam heat service In the future; 

2. Alternatives such as discontinuing service, divestiture, or 

establishment as a nonregulated subsidiary are beyond the scope 

of this study; and 

3. Solutions to immediate problems, such as large steam losses, 

are assumed to be successfully Implemented as planned in the 

period prior to 1984. 

The criteria for an effective long-range plan rests on two basic strategies: 

(i) providing downtown steam service which is competitive with 

natural gas as an economic ~ rei iM!ie heat source for the 

long term; and 

(ii) meinUining StHIIt rates such that ltPl can recover tha fixed and 

variable costs of stHIIl M&t ... atia,. whUe eantint • 

-...te ra~blt'a • st._ Met hloelil t .. 

'i.th-' ~. strat-.lw llldt ._ effectlftD~ Mtbfhd to 11ta1p dies-. ~Pt• 
vi•~•-

.. q .. 
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The 4lstri~ution of steam for heating purposes In downtown Kansas 

t\\y ~~ ~ttun \n \&aa ~Y the Kansas Clty ElectrJc Light C~1ny from Itt 

electric generating stltion at 604 w.JJ Street. The system was expanded to a 

larger customer base in the following ye1rs 1nd a second source of ste1m 

supply WIS 1dded at 1308 8aft(more. In 1929, Grand Avenue Station began sup~ly-

lng hlgh pressure (185 pstg) steam to the downtown area, Over the years, the 

two older stations at Wall Street end Baltimore were phased out as Grind Avenue 

Station assumed more of the steam load. 

The downtown steam system can be separated into two components. The first fs 

the steam distribution system- nearly twelve miles of underground pipe beneath 

the streets of Kansas City. The second is the steam generating facility at 

Grand Avenue Station. 

Distribution System 

The downtown steam system covers about 100 square blocks in the downtown business 

district, extending approximately from 6th Street on the north to l~th Street on 

the south. The west boundary is Broadway and a high pressure steam line runs 

as far east as Holmes. 

Two high pressure (18S psig) steam mains originate at Grand Avenue Station, each 

capable of carrying the entire downtown steam Joad. The high pressure steam is 

transported to two desuperheating statiou louted at 1319 WyiMotte and 

6ot. .. 1Umore (the olcl v.n Street steaa p~ At the desuperheating 

stations, the steaa ~ is ~"educed to DOS psiw J.. IS pslw fw clistriiNUon 

to tM majority of cuat~. After the neaa is lillftillt,. the cude w~e h 
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HJ~•r•~ to tM ~r syUUI '""iring toul Nke•yp from cdty water at Grand 

A~ Stat•on. A dlatram of the downtown steam system Is shown on Figure IV·I. 

TM last Njor ste• Nin extension took place In 1958 when the second high pres­

s~r• line from Grand Aven~ was Installed. Less than 20% of the total 62.000 

feet of steam distribution mains has been Installed since 1960. Some sections 

of the downtown distribution network date back to the Kansas City Heating 

Company and are over 75 years old. 

An Important element of the distribution system Is the metering. Steam Is meas­

ured and billed In units of thousands of pounds (Mib.) through either a flow 

meter or a condensate meter. Flow meters are an electro-mechanical device that 

directly measure the volume of steam. This type of meter Is not commonly used 

on KCPL's system for two reasons. First, a flow meter is more costly than a 

condensate meter and, secondly, it requires a relatively long length of straight 

steam flow at the entrance to the customer's property. For the latter reason, 

Its applicability Is severely limited. 

Condensate meters are commonly used on the downtown steam system. A mechanical 

device, the condensate meter measures steam Input Into a building by measuring 

the condensate flow out of the building. After the usable heat has been 

extracted from the steam, the steam condenses - returns to water - and is 

piped through the meter before discharge to the sewer system. Although the 

condensate meter itself is an accurate device, the potential for inaccurate 

measurement of steam input to a building is treat because an the condensate 
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as ~~~Bfic•tlon can result In less co~ensate being returned through the meter 

t~ stu. Input to the building. 

System st ... losses have Increased substantially over the ~ast four years. Until 

1978. lo.ses (measured as the difference between steam sendout at Grand Avenue 

•nd steam metered on the customer premises for billing) generally were between 

10% a~ 20%. In the last four years, losses have steadily increased to between 

30% and 40%. The decline In load levels, aging steam distribution system, and 

metering problems have contributed to this Increase. 

A number of measures have been ImpleMented In the last several months to 

correct the high loss problem. Formal schedules have been established for steam 

maintenance, meter reading, inspections .and other operating activities. The 

Steam Department Is utilizing Infrared scanning to detect leaks in the system 

and customer inspections to identify condensate leaks, diversions, and faulty 

meters. The number of people assigned to steam maintenance has increased from 

five to ten, Including • maintenance supervisor and two labor crews. 

Because of the corrective action currently underway. for this study losses were 

assumed to be 20% - a significant improvement over recent history. The reduction 

In losses to 20% seeMs reason.able in i ight of the fact t~t io.su averaged on!y 

13% for the period 1960 to 1978. 

§_ra~ Avemp Station 

In 192'1, IU:Pl ~rciYsed the facUhy tNt l•v ~~4 1M:-.. as sr.- A~ 

Station. 1M station ~ at_. ~!c. Ia ~ ~ yun 

wH lllodwai- ~U it assud ~~' - ~-
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There are currently three dual•fueled (coal or natural gas) boilers designated 

16, 11. and 18 that provide the bulk of the steam requirement. Full-load steam• 

lng capability of the bolters totals 910,000 pounds per hour and Is distributed 

as follows: 

Boiler #6 340,000 tbs./hour 

Boiler #7 285,000 lbs./hour 

Boller #8 285,000 lbs.hour 

In 1969, lA bolter, an oil and natural gas fueled package boiler with a 200,000 

lb./hour capability, was added to supplement the station steam supply. 

As shown In Figure IV-2 the three large coal-fired boilers are connected through 

• ~ommon header. Steam at the header can be extracted for sendout to the downtown 

steam system or passed through a turbine for electrical generation. Bolter 1A, 

which is currently ln need of major repair, produces lower pressure steam for use 

directly In the downtown steam system or for boiler feedwater heaters. Because of 

the turbine requirement, superheated steam Is produced at about 650 psig by the 

three coal-fired boilers. The steam is then cooled {desuperheated) and the 

pressure Is reduced to !85 pslg for sendout to the high pressure steam system. 

In the winter, u times of high steam heat Iced. a portion of the steam heat 

sendout Is first passed through IS turbine generator. This turbine {a so-cal led 

"topping'• turbine) acts as a pressure reducint "M1¥e whidt utiUzes hifia pres­

sure. superheated steam to procfuce eiactric!ty and ~ ..._u !IS pslt uea 

to the ~town steam syste. This is a 'Mf'Y effldat qde ~ h Cb al, 

be used in winter wha the ~- stea kMld Is 

In ~ ''71's. electric ,.._.Mi-a ~U et ~ ,..._ ._ es es 

~-Ill. ~ tM ,Ut fw JMn hiftiM 11111~ .,_. ~· ,..,,... _.. ~ es 

hiftti'M ~ i~ • ._ •n.,. ftla'_._. ~- C!ll •* 

.. 
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STEAM GENERATOR FLOW DIAGRAM 

Boilers 

No.6 r. 

No.7 r. 

No.8 
285,000 lbs./hr. 

.650 PSIG 

(.ii) 770° F 

To Turbine 
Generators 

From Turbine 
t~eMrator Low 
Press~re Heaters 
& Topping Turbine 

, 

• u 
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of the remelning electric generation at Grand Avenue is projected for 1990. 

Although the amount of capacity at Grand is relatively minor, the importance of 

that capacity is not. The downtown area is served electrically through a low 

voltage underground network system. In the event of multiple system contingencies 

that would interrupt electric service to the downtown network, Grand currently 

provides the electrl.cal backup for the Kansas City business district. 

Because of its dual function of electric generation and steam heat production, 

Grand Avenue Is subjected to a•complex allocation of property and expenses for 

rate case purposes. Historically, the allocation had been based on the premise 

that Grand Avenue was primarily an electric generating station with steam a 

secondary product. In recent years, as Grand has assumed primarily an electrical 

peaking function and as generation has been retired or deactivated, the steam 

heat segment of the business has assumed an increasing share of the Grand Avenue 

costs. If the remaining electric generating facilities are retired in 1990, the 

remaining plant and expenses will be borne entirely by the downtown steam ratepayer. 

It Is important to understand some of the inherent operating constraints at Grand 

Avenue that contribute to the cost of steam. These include (i) the relatively 

high O.H expenses associated with the station, and (i i} nsign and operating 

constraints that adveneiy i~~PKt fuel costs. 

Sreml A~ is MIN tha oiftlt actiq .... stiae ststi• in tha KPl 

sysh!ll. ~ io U. stet._-. wisi•J ftli .... and 

~ed to ~~-- hen~ eistrk: ~ '-' dle st~ QMa. 
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Ait~th reconstructed after Its purchase with now coal-burning 

f~illties edded In the 1ate•i940's, Grand Avenue remain$ an 

essentially non•autom~ted power plant characteristic of the late 

1~0 1 s. This basically labor Intensive operation Is further 

Increased by the station's age which requires that a great deal 

of maintenance be performed to keep equipment operating properly. 

( i I ) Fue I Costs 

The largest component In the cost of steam Is fuel expense. Here, 

as In the case of O&H expenses, Grand Avenue's physical character­

Istics present some significant problems. 

Located on the Missouri River adjacent to the main business district 

of Kansas City, Grand Avenue has limited space for coal handling and 

storage facilities. As a result, coal for Grand Avenue is delivered 

via unit trains to Hawthorn Station, with a few coal cars subsequently 

diverted to Grand Avenue as needed. Coal unloading is a time consuming 

manual process, using a gantry crane and conveyor system. loth of 

these factors add to the transporation and unloading costs of Grand 

Avenue fuel, and directly impact the coal cost reflected in the steam 

rate. 

Steam can be produced at a IROderate fuem cost on ~1. but lilecause of 

minimum load constraints. Mfh cost Mhlt'•l ps •st N used to p~e 

steam •ring most of the sillll~th ~h~ter MMOe. ~ ~t~ nMilll 

toM fens Nlow !IMf' ~ ad tMnl b ae .- fw ele~~;;tric: 

pMret the Mllen must M fl ;red with Mt.-ei 1!18 '-•• fl!ff 

i~t lloUer lesu•u .u coei ~~ Ue~~t•~~ 
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Contributing to the high fuel cost Is the natural gas burned to keep 

a boiler M 11hot•standby11 • Boilers take several hours to be brought 

up to operating pressure and temperature. Consequ~ntly, In order to 

provide reliable service In the event of forced outage of the primary 

boiler supplying steam servl~e, a se~ond boiler must be kept hot by the 

use of natural gas pilots. At present, the estimated cost of natural 

gas for hot standby Is approximately $650,000 per year. 

Another factor that affects fuel efficien~y for downtown steam pro­

duction Is the boiler design Itself. The boilers are designed to 

pr~duce the superheated-steam under conditions necessary for the elec­

tric turbines. The steam for downtown heat is then desuperheated and 

the pressure reduced for sendout. This requires fuel Input to the 

boiler of approximately 1700 BTU to produce a pound of steam for send-

out that has a heat content at the customer's premises of about 1200 BTU. 

A boiler designed solely to produce the lower pressure and temperature 

steam necessary for the heat system would require significantly Jess 

fuel Input. 

iii .,,1 
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X • FUTYRJ: UEAM LQAD 

Forecasting future steam load Is essentially an empirical process, subject to 

a considerably less rigorous process than that followed In electric load fore• 

casting. It essentially consists of evaluating the existing customer base 

and their possible changes In the future, adding in the effects of new customer 

additions, and finally adjusting for perceived future economic and competitive 

conditions. This was the process followed In developing the steam forecast 

for this study. 

Existing Customers 

At the end of 1981, KCPL had 204 customers receiving downtown steam service. 

This represented a 3% decline from 1980, and a decline of 68 customers sinee 

1971 when the system served a total of 272 customers. 

Annual steam sales in 1981 were about 500,000 Mlbs., with a peak steam demand 

of about 364 Mlbs. per hour experienced during the winter season. Due to an 

unusually mild winter during 1981, steam sales were especially low. A more 

representative year would be 1980, at which time annual steam sales were about 

634,000 M1bs., with a peak winter clemend of about 383 Mlbs. per hour. 

Annual steam sales have also decHmt4 over tha past 10 years from a 1971 level 

of 1.1~1.000 Mlbs. 

The price of stNa has h!iCI'eMd ~ tM pest few years. Pre~-

ath. tha MW*te price of stNa Is ~ .,_. Ml~. Thh ~f'es to a 

117i ""• r4lte level fltlf ~ ·• .,_. •~ •• •a• ha4 ~ hal4 eu8'11tiai 

-"Mt stan tt!e ewh "._ 
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~k revenue of $),8~,125, resulting In a year-end net operating loss of 

U9S,366. 

As previously discussed, steam sendout or Input Into the system Is metered at 

Grand Avenue Station. Steam sales are metered on the customer premises. How­

ever, because the metering Is primarily of the condensate type, the meter 

registers sales volume !f!!! it has passed through the customer's Internal 

piping system. The difference between sendout and sales are the system losses . 

Table V-1 Illustrates the declining trend in steam sales over the last decade. 

Steam input has also declined, but at a lesser rate so that losses have increased 

substantially. 

Forecast 

A 1984 projection of the peak hour steam sendout of 359,000 pounds per hour was 

used as the starting point forecast for the study. The peak load and annual 

steam sendout were then adjusted for known changes, such as the addition of the 

Vista Hotel and two other major downtown office projects. In addition, steam 

sendout was reduced by S% in order to recognize that less steam win be required 

as system losses are reduced frOift the current ~to 201. The assumption is 

that of the p .. ojected 20'l reduction in losses resulting fi"'Oft corrective action 

currently ~rway. one-fourth {~ h .. to correct•ie p..-1.a with the 

stea~~ .Chtrf~t ion systu. The r.-in£ng tiwee .-rters ( of correctMht 

losses weN ~ to the ;wojectn u ... "'_, ~--- it a~s ~ t.M 

poiot of ft! *'erJ to tM e•to.r. eh_. _.. .... unleuete fit 

,... ,, .. ~., _.,..,.,.....,. .............. ,.. 
.................. ~ ~-. ~kith-~ 
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T.ULE V-1 

I( 

I HIStORICAl. GRAND AVENUE STEAM HEAT STATISTICS 

I 
I Customers InEut to S~stem.(MHLB) 

Connected (Less Company tlse) 
Sales (MMLB) ~ 

I 1971 272 1346.5 1141 15.3 

I 1972 259 1354.5 1169 13.0 

1973 258 1218.8 1139 6.5 

I 1974 251 1137.1;) 882 22.5 

1975 252 1120.1 922 17.7 

.lc 1976 253 1126.6 868 23.0 

I 
1977 246 1115.0 908 18.6 

1978 222 124.3.5 864 30,S 

I 1979 216 1195.5 164 36.1 

1980 215 1053.0 634 39.8 

I 1981 204 92.0.0 SOl ;.:..a 
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steem sales of 709,600 Hlbs. The forecast was considered • constant over the 

study period. 

Load Factor 

Steam Is used primarily for space heating with only minimal non-winter load. 

The resulting system load factor is very low • approximately 28%. ·The fore­

casted winter peak load of 364,000 pounds per hour contrasts sharply with the 

forecasted summer minimum load of about 15,000 pounds per hour. Figure V•l 

is a plot of the forecasted menthly peaks illustrating the seasonal load shape. 

Summer use is limited primarily to domestic hot water heating and use in 

kitchen facilities. The Federal Office Building, the largest summer steam 

consumer, is In the process of converting from steam turbine driven air con­

ditioning to an electric drive system. 

In 1972, system load factor was severely degraded with the closing of the Schlitz 

Brewery. The brewery was not only a large steam user, but it was a high load 

factor consumer using large volumes of steam in all months of the year. 

The l~ortance of load factor r..,rovement caN\Ot IHt overemphasized. A sllbstan­

tial Increase in off-peak sales during the non-heating s .. son could greatly 

reduce overall cost of steem production by _,atlng U. ainillll.llll loed constraints 

at GrHd Avenue Station. tf off~ steaa sud~ caa N lac~ed to over 

100,000 povllld• per~. coal caa lie hmed iast..t of td"' cost utwal tas. 

The rduc;.C fuel cost ... Jed w&til the l.vpiy fl._. ....-leas aad •iat~e 

..... Ming cUstrihtM CII!VW ~ ~ of Mea__. _.w FWti? ~e 

the cut ,_ povllld to t'- -.~. n. •- __, ~-~ h~ •·~ 

.i I ~~~u~•• the •tat of te. ~~ ._, of te. ~ h the .,._. ~ 

is ha~-..-~. 



I U, -

I :st 
f"' 

lc 
,_ 

f"' 
10 
N 

I 
I 

.0 ... ... g 

I . 
"' ... c.. 

:.: 
II) 

1- N 
110 !:? 

< 

I 
"' ... 5 

I -I 
.., 

> i= 

IC w 
! 
c.:J 

"' 110 
:z: :z: 
!:l 0 .., :£ 

~ 

I ~ .... ... :>-

~ 

I N - f 
N < 

I 
• 

I 
... 
N 

I i 

I ~ 
~ 

ll' 
I • I ' I 

I 

I 



I 
I 
I 
I 
I 

0 
0 

I -

I. 
0 

I 
CIC 

!! 
!i 

I 
u 

N 
~ ~ .... .. ~ 

I 

~ > 
1:-

IC .... 0 '"' a:: Q 
..::: 0 

!:) 
(:! ~ ~ 

"" 0 
ll.l 

I - y 

~ 
~ 
II: 
llo 

r.:l 
fo< 
en 

I 0 
-<r 

I 
I 0 

"" 

I 
I 

IL 
I -
I 



I' 
I 
'( 

I· 
1. 
I 
I 
I 
I 
I 
IC 
I 
I 
I 
I 
I 
I 
ll 
I 
I 

XI • KIY !TUQY !SSU£5 

The acope of this atu4y covers the 20 year period from 19~ through 2003. 1984 

w.s aelected as the aterting point for the study In order to avoid modeling 

ahort•tena operational changes currently being lmplem.nted In the steam system 

and to "filter out" the effects of the current general business slowdown. A 

horizon year of 2003 was chosen so that the period of study Is sufficiently long 

to test both the Implementation and Impact of various alternatives. Primary 

analysis, however, will concentrate on the early years of the study period. 

Overview 

The critical year In the study Is 1990, when the electric generation facilities 

at Grand Avenue Station are projected for retirement. At that point In time, the 

remaining boiler facility wHl have been In service for over 40 years. As a 

result, In all eases studied, electric generation was retired In 1990. 

The study effort concentrates on the steam generation segment of the system. 

The present level of distribution system O&H expense w.s increased by SO% and 

escalated Into the future. The increased distribution system ~itures are 

projected to reduce distribution system losses from~ to ~by 198'+ and N!n-

taln a reliable distribution system in future years. To put the increased dis­

tribution system upenditures In ptf"S4MCtive. the M~DUDt ef iacrease coul~ cover 

the Installation of over~ feet of new stN!III ••• .,..uy !~t acNiUo. to the 

present level of activity. 

The stN!III .-.ret5ng ~at~~ pn!l;emU e ~ ef t~~~dstlng ~­

eting _.reiau '* -. • ~ .._t a -. 4\IIIII!M fllf dlr. na m -.. ~­

acNitia. -. f.tun rul~ ef ehctri~it t.in~-.. -. ..,., .• ef e 

~~tr-Mt -~. W ... IPUIIIIMI rnreteur 1 fl!f .. 81ft-W~ _. 

ill 1118~-
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~ve &n ~~~t on the downtown steam customers. Scenarios examined in the study 

e~ressed each of these subjects. In all eases, a 13% rate of return on net 

p l<"nt W."l\!o hu I d CM$\ ,,n I. 

Herein follows a brief description of the primary issue addressed In the study 

by means of computer simulation of the steam system. 

Fuel Mix 

The present fuel mix at Gra~d Avenue is approximately 40% natural gas and 60~ 

coal. Of the $4.5 million fuel cost experienced during 1981, over half was for 

natural gas. As discussed in Section IV the large gas burn is the result of t:wo 

operating constraints -minimum load and hot standby. 

In an attempt to overcome these fuel cost obstacles, cases were constructed to 

reduce the natural gas burn by substitution of electrode boilers for hot 

standby and to carry the steam load during low load periods. Electrode boil~rs 

have the capability to reach operating temperature and pressure in a matter of 

minutes rather than hours, without the ;lilot fuel requirements. The tradeoff 

Is the capital cost for new electrode boilers. Electrode boilers used In this 

operat lng mode can be thought of as "pealdng'' uniu ~h the same as combust io."' 

turbines on the electrical system. 

Another pouibiUty that was shllllied to redce the ut-am I" ~ .,. 

minsmue loed condlt iona was to ~t to a lleMou~ ~of llOI'lfice. u .. 

heat CO\Iht M ,~~Ad •Jy ~ the si~ wi•er .-e -- ~. 

Mot •ly i$ there • ~&-.. fwel ~ ~ lm!fnn t:~dl!i M ~-

slpif-~4m!th. ~h i!IJIIIIIIliR of ~- ~. ~$··~· ~~ ~ ~1'1<t ~~ .u. $1 f"eti~. 
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l'!iSr!s ft!Sit!!!n1 
In eU cases, electric is projected to retire In 1990 resulting In In Increase 

In cost of stelm charged to the downtown customers. Under the present 1llo· 

cation method for this duel function gener1tlng st1tlon, lpproxfmately 80X 

of the plent end over 75% of non•fuef oper1tlons 1nd maintenance 1re ellocated 

to electric. Of the total 1981 Grand Avenue fuel burn of $4.5 million, $2 

million WIS ch1rged to electric gener1tlon. The net electricel generation 

The retirement of Grend Avenue electric facilities results in a reduction in 

total property end a significant reduction in O&H expense (estimated et about 

one-third of the present total). However, the remaining plant and expenses, 

part of which were previously ellocated to electric, ere then directly assigned 

to downtown steem. The overall Impact Is that elimination of the dual fun~tion 

and the allocation of plant and expenses overshadows the reduced expense ben~-

fit of electric retirement resulting in increased cost of steam to the customer. 

Boiler Age and Efficiency 

By 1990. the boilers at Grand will be 40 years old or older. As discussed in 

Section IV, these boilers ere designed to p~e turbine qdlity steem (650 PSIG 
0 

end 770 F) which requires more fuel input than wcuhS be necessary to produce 
• 0 

the quality of stea. necessery ~r ~t~ heet custoaers (liS PStG ~ ~lO F}. 

To overcoae this thermal laeffis~~. eheraete t~klfies were Sh~ied whh 

the _.jective of ca~pletint • ste~m .,.a,_. d:llnle •• m•. 
Nw e.ners CO¥ht ~ lanue r-~ effie~,. ~ ~~ ~ mei~ t--- -.-• _. ~ ._ Uh fJ/1 ._ ---. 1l!ie: ta-* :fAf it -

-· -
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I. lltetride lol!erJ. Commercial electrode boilers are readily 

available In sizes up to 135,000 pound per hour steaming 

capacity. The boiler is a single steel pressure vessel with 

water pumped through during the heating process. An eleccrlcal 

current Is passed through the water using the resistance of the 

water as a heat generator. KCPL has electrode auxiliary boilers 

in service at latan Generating Station. 

The advantages of electrode boilers Include significantly 

lower O~H costs and capital costs compared to similar sized 

coa I fl red boilers. In add It ion, an electrode boiler requires 

minimal space, It is efficient, and It can be designed to 

supply steam at the pressure and temperature necessary for 

direct sendout to the system. 

The preliminary concept for this alternative was to install 

electrode boilers on the Grand Avenue Station turbine deck 

when electric generation is retired to take advantage of the 

existing electrical system to the generators. This would a~so 

permit installation of eiect!"Me boi iers i~t of the 

final disposition of the exist ~~·fired boilers. 

Pre1 htlnary cost estiates hm doU.ws b •U H~ fef' 

a 135.000 ~ pw ~ el•tnli!lih boU•. ~· e~Nlt e~~~te 

~ IWA treesf~ woui~ bo r'U t111t s liUrt ct.~--

of ,_,,. e~ectnli!lih boi lors. ~~u-~ ~~ -w ""'"-''""' 
~hieea! u·~f ... \i~ ~u -t !IIIII 
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energy Input wts assumed to be KCPL's then current system 

average cost of fuel and O,H, 

2. Peckese 8oller. Coel•ffred peckage boller• are commercially 

evaii.01e, however, they require all of the current cfl8n air 

equipment (scrubbers and precipitators) usually associated 

with large electrical genereting stations. Because of the 

space requirement for this type of system, the addition of 

package boilers would be difficult without dismantling the 

existing boilers. · 

Estimated 1982 cost of a 135,000 pound per hour package boiler 

Is $14 million, Including Installation of coal, lime and ash 

handling systems. 

3. Fluidized Bed Boilers. In a conventional coal-fired boiler, 

pulverized fuel Is fed into the boiler flame where combustion 

takes place In the air stream. A fluidized bed boiler is 

different in that a bed of coal and limestone is combusted in 

the lower portion of the boiler. FluhUzed bed technology is 

capable of coal-fired operation without ccaplex air quality 

control -.,i..-nt and stiH meets nue ps UII!Mtat50fts imposed 

by curreRt air ~1ity ~iati~. 

Statea ....... Oft dMehp IUii ~ ._ I• F-~ .._. al• 

~bali-- .. i~ ..... ~i. _.._ --~ 
t~ ..... - ..... ... -- eMiiii!JMe - - ~kn ~ 
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a 135,000 pound per hour fluidized bed boiler Is $9 million. 

Although this Is sfgnlfleantly less than a eonventional 

paekage boiler, the operating eosts for 'lufdlzed bed are 

estlm.ted to be slgnlfleantly higher. 

Load Factor 

As previously discussed, load faetor improvement could have a significant favorable 

Impact on the cost of downtown steam and was therefore studied In detail. Th~ 

addition of a large Industrial process load with a very high load factor could 

eliminate the natural gas burn during low load periods. In addition, the largely 

fixed O&H expenses and return on net plant could be spread over more units of 

output. The Impact of these two effects can result in a greatly reduced cost per 

unit of steam output. 
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VII -PLANNING SCENARIOS 

The serle5 of related long•range planning scenarios were studied by utilizing 

the Power System Simulation (PSS) program for p~oduetion costing and a simpli­

fied &r.eounting model for approximate steam cost to the customer. These 

planning scenarios first Involved the development of a base ease, which 

repr·esented a continuation In the future of the present steam system serving 

th~ e~isting customer base. Subsequently, variations from this base case 

wae developed which were directed toward exploring the key issues reviewed 

k·, Section VI. For each scenario, the ·cost of steam service to the customer, 

expressed In cents per million BTU and in dollars per Mlb., is compared to 

the (OSt of natural gas to the customer in the years 1990 and 2003. 

The F:>S program was modified to simulate the operation of the downtown steam 

~ystem, with the Grand Avenue boilers dispatched to meet bi-hourly steam loads. 

A load model for downtown steam was constructed from actual load shape date 

for ~eriods that closely matched the ~0 year average heating degree days. The 

p:s program calculated annual fuel and O&M expense for Grand Avenue steam service. 

The fuel and O&M expense was used as input to a simple model that simulate$ 

(he r::,.·u aecounting for the steam hea~t busineu in order to estiNte the 

pr<c.s "'f sUIUI to the customer. The ca$c;yiatioo i5 not intended to w a 

P·~~i~~ dete~in3tion of ~te~ pric~. but r•ther ~ est: .. te. For 

-~~ "'*' "54U n~t pi~t-ill·sewviu as a ~~te f~ ra~e M5e ~ h ~f. 

~t !M:i~ c~ltal nor s t ofh~t ~ defef'r" 1-.-. tP rese~s. 

!1;:.,_v•r. t~se are rel•t al~ Clli!II!IUmenn~ !If ~ ~rell ~ ~in~· 

,~ t .... h~ flM1 ~ ~~t ien ~ ~t ~ I!R of t'- ~t !If sen.h:.e. 
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A complete list of the engineering and economic parameters used In this study 

are contained in Appendix A. In addition, copies of the detailed computer 

output summaries for each major scenario are contained In Appendix B. 

The following summarizes the results obtained for each major scenario developed: 

Case 1 (Base). The Base Case represents a continuation of the 

eurrent steam system serving the existing customer base, and 

essentially represents a "business as usual" approach. Grand 

Avenue continues as a dual function station until 1990, at which 

time the electric generation is retired and overall O&M expenses 

are reduced to reflect the related labor and materials savings. 

Labor is reduced by app~oximately one-third as the authorized 

manpower dropped from over 140 to 94 people. Materials for tur-

bine generator related maintenance are eliminated resulting in 

about a 15% reduction. All remaining expenses are directly 

charged to downtown steam, and as previously noted, results in 

an overall increase in steam system O&M. 

Natural gas continues to be burned for hot standby at the rate 

of 20 KCF' per hour throughout the year. tas abo continues to 

be burned in the primary boi 1er .whencver uum ioad h ~r 

aoo.ooo pounds per hou!· Boilers 16. ~ II are ~~~u-d 

to !II!Ht load ~ boAier lA h •t ~s!def'ed ~rati .. l f~ 

• tl 
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Table Vll·l compares the cost of steam to natural gas for the 

years 1990 and 2003. Steam Is not competitive with gas in the 

1980's and the price spread Increases with the retirement of 

electric in 1990. The price of steam from 1989 to 1990 increases 

from $2S/M1b.· to $36/Hlb. - almost double the price of gas. 

The next series of cases were developed to simulate methods of reducing the 

cost of steam primarily through fuel and O&M savings. 

Case 2 (Seasonal Service). Given the results of the Base Case, 

Case 2 eliminates the non-heating season natural gas burn by 

shifting in 1990 to six-month (winter) seasonal service. In 1990 

this results in significant savings of about $8 million (40%) in 

fuel and O&M as compared to the Base Case. As shown in Table 

VII·!, the price of steam is reduced about $6/Mlb. to $32/Mlb., 

but natural gas is still the cheaper heat source. 

The O&M reduction with seasonal service reflects the reduction 

in labor expense during the s~r. The per~i removed 

during the s~r could conceivably lilc shih~td to Mawthorn 1-~t. 

provided thet Mawtoorn is at thet time uin ~at •s a 

"r ~ ••t~ llleiiers fer ~ 

to eU~•te tt• ~_..~ 1M ~ fer ~ ~t~, A -~· 

~ llleim b ~t$~ ~~~ ·~ th ~not••., 
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t~ electrode boilers. The price of steam In 1990 Is $33.50/ 

Hlb. but steam stl11 cannot compete with natural gas. 

Case~ (Electrode Boilers for Minimum Load). This case Is an 

extension of Case 3. With the electrode boilers already in 

place for standby service, they could be operated during mini· 

mum load conditions to reduce natural gas burn and O&M expense. 

Operation of electrode boilers in non-heating months would 

permit a significant further reduction in manpower at Grand 

Avenue. The 1990 cost of steam is reduced by about $11/Mlb., 

however, the price of steam Is still not competitive with 

natural Qas until late in the study period. 

Case 5 (Coal for Minimum Load). Case 5 analyzes the cost effect 

of burning coal under all load conditions. Although not possible 

at this time, investigations are underway to determine the feasi~ 

bility of coal mill and boiler modifications that could reduce or 

eliminate the minimum load constraint on coal burning. 

The effect of achieving these modifications is that the 1950 fuel 

cost was reduud by $5 mil lion from the $12.3 million in the Base 

Case. Steam at $)0.20/Hib., ~r. is ~tii1 ~* ~ither in cost 

than Ntvral tas. In addition, the actdi acMe~ ~hi 

be leu then that s~ il'l Tole l~U·l if Mll!l!le as yet _.termi_. 

~iu1 cost h h~d~~ for the ~n~~-
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TABLE Vi 1·1 

STEAM PRICE TO DOWNTOWN CUSTOMERS 

Natural Gas 

Base 

Seasonal Service 

Electrode Boiler for Standby 

Electrode Boiler for 
HiniiiiUm Load 

Coal for Minimum Load 

ill.Q 

1950¢/MMBTU 

3282¢/MMBTU 
$38.2/Hil 

2752¢/HHBTU 
$32.0/Hfl 

2884¢/MMBTU 
$33.5/M# 

231 4¢/M:iBTU 
$26.9/Hit 

2003 

7223c/HMBTU 

10342¢/HHBTt' 
$120.3/M(I 

8317¢/~n: 
$96.7/M# 

8729¢/MMBl"C 
$101.5/Mfi 

6532c~mru 
$76.0/MI! 

7156¢/Mt>!I!U 
$90.2/M# 
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The next series of cases simulate complete changeover to a new steam 

generating technology by 1'90· The new technologies offer substantial 

fuel and O'H savings, but all require large capital expenditures. 

Cases 6, 7, and 8 (Electrode Boilers, Coal-Fired Package Boilers, 

and Fluidized Bed Boilers. 

In these cases, new technologies are phased in prior to 1990 to 

replace the existing steam generators at Grand Avenue. Electrode 

boilers represent a high fuel cost option with low capital and 

O&H cost while coal-fired options have high capital cost and low 

fuel and O&H cost. Table Vll-2 shows the cost of steam in 1990 

and 2003. In all cases, the Installation of these new technolo-

gies result in a steam price well in excess of natural gas in 

i990. The electrode boiler case did result in significant sav-

ings from the Base Case, and in the long term appears competi-

tive with natural gas. 

The next series of cases simulate the addition of a new, high load factor 

customer: 

Case ' (Larp Customer). A large customer NitS H4ecl in l,Slt 

and electric facilities were reti~ ht 1~. The custe~~~er 

was assumed to lwtve a ,.. leN of 250.100 ,_. per hour 

at loot loa4 factor. Tt.e u.-~t at k'an4 .a,_ 

iacreaae4 frQIIIII H7 .100 I'U~s. PM' year to ),.15$,.100 -~-. TM 

Fica of u.- to tllte ~ ~u·t.~ oa~ .u •'' lltel• 

tllte CMt fill neture~ ges. '-••• ef t'- .,.h~t .- ~$ 

rel ... 1Ut:r fill t!lft1ce .u -~~ lilt' ~UtiM~ • ~• 

·~Hn'~-.. 
M.I.IUJ?4l 
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Electrode Boilers 
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IC Coal Fired Package 

Boilers 

I Fluidized Bed 
Boilers 
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TABLE Vll·2 

STEAM PR.XCE TO DOWNTO\JN CUSTOHD~ 
WITH NEW TECHNOLOGY 

illQ 

1950¢/MMBTU 

3282¢/MMBTU 
$38.2/M# 

2859¢/MMBTU 
$33.6/Mil 

5594c/MMBTU 
$65.1/MII 

5511¢/MMBTU 
$64.1/Mtl 

~ 

7223¢/MMBTU 

10,342c/M!-mn: 
$120.3/Mt; · 

7256¢/MMBTU 
$84.4/Mf.l 

7709¢/MXBTU 
$89. 7/MI' 

10,034¢/MMBTU 
$116.7/M/! 
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Ta~le Vll•3 shows the ~ost of steam with the addition of the 

new customer. In 1990 the ~ost of downtown steam Is competl· 

tive with natur~1 gas. The large customer redu~es 1990 fuel 

cost from the $8.52/HHBTU In the Base Case to $~.97/HHBTU due 

to the fact that coal can be burned all year. The fixed O&H 

expenses are also distributed over increased output resulting 

In a reduction In O&H expense per Hlb. The addition of a 

large customer is the only case that results in competitive 

downtown steam. 

A number of variations of Case 9 were studied. The first varia· 

tion simulated a technology changeover to electrode boilers by 

1990 to serve the new high load factor steam system. In order 

to maintain downtown steam price competitive with natural gas, 

the industrial customer would have to absorb most of the new equip-

ment capital cost. As a result, the cost of steam to the industrial 

customer would almost double in 1990. Therefore, it was concluded 

that new steam generating equipment cannot be effectively inte· 

grated into the steam system wit~t either jeopardizing the con-

tinued service to the large industrial customer or losing the com· 

petitive pricing of downtown steam. 

A case was aho stdi.C to ~~M the ahernative of elect~ 

&\oHers forst~ rather tMA the ~iHtath11a of lA &\oiler. 

1he rehhs weer~ htQ•i•ive. ._,,_.m ps f•~ ~i~ _.,_ 

al._t totaU, offset ., * -~ ~sa5 U!I!!St of the •*• 
t~ ._lien. 8KMt~e t~ wee aet _, c~ •• Ptap sa 

•'•nn* ~ ceaa ~ wid$ t!lla .-u u· ~ aan•111d 

-~---------~--~--------------------.....! 
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Natural Gas 

Base 

With New Customer: 
Downtown Steam 

TADI.E Vll·3 

STEAM PRICES WITH THE ADDITION OF 
A NEW HIGH LOAD FACTOR CUSTOMER 

1950c/HHBTU 

3282~/MMBTU 
$38.2/M# 

1986c/MMBTU 
$23.1/M# 

Large New Customer 1039c/MMBTU 
$12. 7/MI 

7223c/HHBTU 

10.342c/MMBTU 
$120.3/MII 

5790c/HMBn: 
$67.3/Mf 

347Sc/MMBTU 
$42.4/MI 
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The addition of the large, high load factor customer does make 

~town steam competitive in price with natural gas. The 

addition of ahy high load factor industrial customer can benefit 

the existing steam customer. A smaller volume customer, however, 

would have to be charged a higher price to achieve the same effect 

and to maintain downtown steam's competitive posture as with the 

1 arge c:us tome r. 

Finally, other scenarios were investigated by reviewing the results of pre­

viously developed cases. They are summarized as follows: 

Unit Rehabilitation. Rehabilitation of steam generating faeili-

ties at Grand Avenue Station was not studied in detail due to a 

lack of definitive engineering data on the feasibility of such a 

program. 

in all eases without the addition of the large customer, however, 

the c:ost of rehabilitation would only add to an already unc:ompe-

titive situat:on. In the ease with the large customer. downtown 

steam is just competitive with ges in 1950 so that the c:ost of 

rehabilitation would have to be borne by the large customer. 

In 1950 the large industria1 c:ustomer•s c:ost for st~ is $10. 

MITU as c:~red to ges eon at $1,.51/~ ~ .. town u~ 

JU $i,.I6~TU. ~f ~~n~. ~ ~ t• die ~~tr&a' ~~ea. 

the cost waul~ unl "•H -~die cost of-~~ I"~ The 

additJ.ai waul~ ~t ~ ~ jl• ~ 

~~--~ts fw ~iUtat*~ 



I 
I 
lc 
I 
I 
I 
I 
I 
I 
IC 
I 
I 
I 
I 
I 
I 
ll 
I 
I 

Additional Winter Heating~. The addition of new, low load 

factor winter heating load does not lmpro~<e the competitive 

position of steam heat as compared to natural gas. Addition of 

this type of new customer merely adds to the winter peak while 

doing nothing to relieve the minimum load conditions that eon-

tribute so significantly to Increased steam costs. 
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VIII fi CONCLUSIONS AND RECOMMENDATIONS 

Baled upon the Investigation documented In this report. a long•range plan 

for ktPL 1 s downtown steam system can be developed which will contribute 

to maintaining steam as a competitive and reliable heat.source through 

the year 2000. The development of this plan is based upon the following 

conclusions: 

The Base Case demonstrates that the present steam system cannot be both 

profitable and competitive with natural gas. A number of factors contri-

bute to the uncompetitive cost of steam. The greatest impact is due to the 

high proportion of expensive natural gas burned for steam production. The 

natural gas burn is caused by equipment limitations that prohibit coal burn 

under minimum load conditions caused by low system load factor. The need 

to keep a backup boiler on hot standby further increases the natural gas 

burn. 

Another factor that contributes to the high fuel cost is the design of the 

existing boilers. Greater fuel input to the boilers is required to pro­

duce the superheated steam required for turbine operation. The super­

heated steam is then cooled and the pressure is reduced for steam sendout. 

A boiler designed or modified to directly produce steam at the 185 psig 

sendout pressure would reduce fuel costs. 

Operations~ uint~e eJ~t~se at~~ A~ h aho N~tluely 

because of the~~ dnign of the facility. VeU-1 ~~~~~~UNt" 

the ~~t~e of fuel ~ IUt to the ~t of --~ u--. '"'· 

t~ ~ $;l!lqi!H~~ts ~~ of the ltGIU ,_,. ··~ 
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ftsSir~e~es of t~ elecsrlc l!ntration In 19?9 further Increases the cost 

t~t•SS of naturt1 f!S over stetm. Although total O'H e~pense Is reduced 

~r ~evera1 million dollars with retirement, the loss of allocation to electric 

results In a net Increase In the cost of steam. Figure Vlll-2 graphically 

illustrates the cost of steam and natural gas over the study period. Steam 

Is not competitive with gas In the 1980's and the situation is aggravated 

with the retirement of electric generation In 1990. 

The results of examination of. new steam generating technologies indicates 

that a new. more efficient supply will not result in a near-term competitive 

position for downtown steam. Coal-fired options had the effect of greatly 

reducing fuel and O&H expense, but the capital costs more than offset the 

savings. Electrode boilers, which are relatively low capital cost, was the 

best option of new technologies, however even this did not result in a com-

petitive steam price until late in t.he study period. As a result, steam 

generator changeover is not a prudent course of action. 

A number of scenarios were studied in an attempt to reduce fuel and O&H 

expense. Specific cases included seasonal service, electrode boilers to 

serve minimum load and for standby, and plant modifications that permit 

coal-fired operation under all load conditions. In an cases, SOllie 

savings were retlized, but natural gas is stili the Dess costly source of 

hett for the downtown customer until late ha the st!!!r period. Fiture 

v Ill-3 shows tM cost of u..- for the vadoa caMS. 

lnvestipSieM c:uneath unde,_t could rehh Ia slfi!ifluat ~t·te~ 

,., 1M tut trim.. llitse iad.e. ...... ~-. die feiuiWihw e1 -.a 

aiU 1M MUe~ _.lfDcati.- te a.l te h ~ --~ 

II LUlU..-
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•ot~ c~5tions. Another efficiency modification being Investigated Is 

~i-er conversion to low pressure operation to reduce fuel cost upon retire· 

~t of the electric generation. 

O&M expenses are also In the process of being reduced. It was recently 

announced that manpower at Grand will be reduced by 30 people resulting in 

significant labor cost savings. This reduction in force was not factored 

In to this study until 1990 when electric is retired. In addition, the 

feasibility of transferring major maintenance to the Central Maintenance 

Department Is being studied. 

The most promising scenario included the addition of a large, high load factor 

customer. Figure Vlll-4 compares the cost of downtown steam with a large 

customer to the Base Case cost and to the cost of natural gas. The natural 

gas cost does not include fixed charges on the customer capital expenditure 

necessary for a boiler and auxiliary facilities. With a large high load 

factor customer added to the system. downtown steam is competitive with 

natura 1 gas. 

The turnaround is achieved because the load factor improvement as shown in 

Figure VIli-S permits coal fuel to displace natural gas fuel at Grand Avenue 

throughout the year. In 1990, fuel cost alone was reduced by 40~ with the 

addition of the new customer. Increased sales from 887,000 M1bs. to 

3.0~5,000 Mlla. allows O&M expense to be distributed over more units of out­

put further reducing the cost of st.-. The ;wice of steaa to the cbmtown 

customer in 1!}50 h reduced fn:~~~t $ll.mi~. to $2ll"ia.. will\ a<Hitlon of the 
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~tlat&ons arc un~rwey with a major corporation for steam supply to Its 

~sas City area plant. Acquisition of this customer can maintain downtown 

steam in competition with natural gas. Only a high load factor customer 

can improve the situation. The addition of new winter peaking, low load 

factor customers does not Improve the viability of the steam system. 

Recommendations 

lased on the results of this study, the following long-range plan for the 

downtown steam system Is rec~nded: 

I. Add a new large, high load factor customer as soon as possible 

but definitely prior to retirement of electric facilities at 

Grand Avenue Station. The resultant load factor improvement 

and increased steam sales is the most effective way to reduce 

the cost of downtown steam to a position that is competitive 

with natural gas. 

2. In the interim period until a large customer can be added, 

continue to operate Grand Avenue as a joint use facility 

and improve downtown steam's competitive position through 

continued implementation of cost saving measures. Specific 

measures to be investigated ~nc:lude: 

• R.aduc:ing natural gas usa~ for hot standby and under 

minimum load conditions. 

- Reducing labor ~H by shifting •ior MenteMMe 

to C..tr-1 "-int~e. 

- ~~ng cui eMU 

.. 
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). C~tinue t~ op•rate th~ e~l~ting boiler facilities to evold 

C.,lte1 ~~ndltures for ftGW steam g'nerators. C~ 

c~nteover to a ~ steam supply system would result 

In st•~ costs we11 in excess of natural gas cost until late 

In the study period. 

4. If there is no prospect for the addition of a large high 

load factor customer, the following course or action should 

be considered: 

By year end 198S, 11freeze" the steam rate to prevent 

new customer entry on the system. This does not .mean 

thet the price Is frozen, only new customer entry. 

In 1990, when eletrie generation is retired, eon-

sider providing only winter season steam service to 

reduce fuel and O&H expense. 

- Continue to aggressively pursue expense cutbacks 

at Grand Avenue. As the customer base is reduced 

through attrition, the cost of steam will increase 

due to decreased soles so that it is essential to 

cut costs es soles drop. 

Promote customer conversion to electric heat with 

Incentive rates and possibly leased electrode 

boilers where ~iieebie. 

S. Update the study of ~t~ st~ at least every ~ years. 

Continue to i~vesU,attt ~ IIIIIN~ to 
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e O&M Expense Escalation: 10% per year thru 1983 
8.5% per year 1984-2003 

e 1984 Base Fuel Prices (c/MHBTU): 

Coal - 192 
Oil - 1074 
Gas - 476 

source: KCPLAN 

source: KCPL Fuel Budget 10/22/81 

Gas (Customer Cost) - see Case Runs 

• Fuel Price Escalation: 

1984-86 

11.6% 
ll. 7% 
28.5% 

1987-2003 

Coal 
Oil 
Cas 

9.6% 
10.9% 
10.6% 

source: KCPL Fuel Budget 10/22/81 

Gas (Customer Cost) - see Case Runs 

e Grand Avenue Accounts: 

Plant & Distribution Account Increase - 1% per year 
Plant & Distribution Depreciation late - 3.67% per year 

Frcmd&l.M Tax - ll.ll 
~ite laco. Tu - 41.51 
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TOTAL: 

Year Selected 

1982 

1981 

1982 

1982 

1981 

1981 

1980 

1980 

HEATING DECREE DAYS 
MONTH 6 YEAR SELECTED 
FOR HOURLY LOAD DATA 

Heating 
De5ree Davs 

1311 

798 

591 

364 

83 

192 

557 

931 

4827 

43 Year Ave.* 

1116 

866 

664 

286 

86 

199 

600 

~ 

4768 
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APPENDIX B 

Case Runs 
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