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• 
1 PREPARED TESTIMONY 

2 OF 

3 PHILIP E. FULLER, P.E. 

4 Kansas City Power and Light Company 

5 CASE NO. H0-86-139 

6 I - Statement of Qualifications 

7 Q. Please state your name and address. 

8 A. Philip E. Fuller. My business address for purpose of this 

9 case is 5401 Gamble Drive, Minneapolis, Minnesota 55416. 

10 Q. What is your occupation? 

11 A. I am a Professional Engineer specializing in the Mechanical 

12 Engineering discipline. 

13 Q. Would you describe the firm HDR Techserv? 

14 A. HDR Techserv is a multi-disciplined professional engineering 

15 firm specialized in electric power generation, transmission and 

16 distribution; steam and hot water district heating systems, solid 

lT waste/resource recovery, cogeneration plants and regulatory permitting and 

18 . licensing. HDR Techserv is a member of the HOR, Inc. (a Centerra Company) 

19 family of companies. HOR, Inc. is a national planning, design, systems and 

20 manageaent company with approxi~Utely 1400 emplo.~es and 22 offices located 

21 throughout the United States. 

22 Q. Are you a registered eftgiftftr? 

23 A. Yes. I • a registered ProfessiOM1 [ftsiftftr ht the State 

24 of Riss.ri (licuse ... E-151!2) u'll 14 otMr- states. 

H Q. To at professio.~ SGCietia • ~ MlRt? 

n 
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1 A. I am a ae~btr of the Upper Midwest Section of the 

2 tntern1tional District Heating and Cooling Association; the Consulting 

3 Engineers Council and the Engineers Club of Minneapolis. 

4 Q. Would you please describe your educational backgrouno? 

5 A. I graduated from the University of Minnesota, Institute of 

6 Technology in 1946 with a degree of Bachelor of Mechanical Engineering. 

7 Q. Please describe your professional background. 

a A. Upon graduation, I joined the Elliott Company as a field 

9 engineer specializing in the application and sales of steam and diesel 

10 electric generating equipment. In 1953, I joined the firm of Pfeifer and 

11 Shultz, Inc., a professional engineering firm located in Minneapolis, 

12 Minnesota, and was president of the firm when it was merged into HDR in 

13 1976. At the time of my retirement on January 1, 1987, I was a vice 

14 president of HDR, Techserv, and I continue to serve as a consultant to HDR 

15 Techserv under a personal services agreement with the company. 

16 My engineering work over the past 30 years has principally 

lT been in utility planning for acquisition of electric and thermal energy 

18 resources to serve load with emphasis on cogeneration, district heating and 

19 use of non-conventional fuels. Many of my assigfiments have been the 

20 preparation of economic and technical feasibility studies for the financial 

21 ca.unity covering a wide range of qenerating technologies and fuels. 

22 Q. Would you please s..ariu )'OUr experience in the are.a of 

23 district beating? 

24 A.. I have beu hwohed h~ 14 _.1d;a1 district "-ting 

IS U&tai W .. lied wi~ co.-ereted Stull tri~ _, r'Uting from drting 

n • ~ usta ~ l8 .. ef'S.iat tu .- arti l8 ~ 

• -1-
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1 th~t tho projoct meets its contractual obligations. Other work 

2 conctptual design and econamic feasibility study for a 5000 foot 

3 stea• .ain to serve a major load and a 5000 foot dual 14" steam line 

4 designed for ultimate conversion to hot water with both projects located fn 

5 northern Minnesota. I prepared the feas f bil i ty study for the ff nanc fa 1 

5 COMMUnity on the Trenton (New Jersey) District Energy Co. on a diesel 

1 engine/hot water cogeneration plant which supplies heat primarily to city 

8 and state office buildings. This project is a successful commercial 

9 operation. I also prepared the Technical Review of the Minnegasco Energy 

10 Center, Inc. District Heating/Cooling System for the information of 

11 investors who ultimately purchased the system. 

12 Q. Have you previously presented testimony regarding district 

13 heating and utility operations? 

14 A. Yes. I was an expert witness retained by the Public 

15 Utilities Commission of Hibbing. Minnesota in a case involving the 

16 installation of a condensing-extraction steam turbine generator to produce 

IT electric power and steam for the district heating system on a cogeneration 

18 cycle. 

19 I presented testimony at a hearing before the Minnesota Energy 

20 Agency pursuant to securing a Certificate of Need for installing a 25 MW 

21 combustion gas turbine in the City of OliMtonna, Minnesota. 

22 I testified at a hearing before the Indiana PtfJ)Hc Service 

23 Ca.ission regarding the instaHation of stu. ~ting fKilities at the 

24 Rushville, Indiana "-iciP~S1 Powr Ph~t. 

25 

26 

• -J-
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U .. Pure9se of Testi110ny 

Q. What h the purpose of your testi110ny? 

A. The purpose of my testimony is to present the results of the 

study performed by HOR Techserv, Inc. on the present status of the Dcwntown 

District Heating system in Kansas City, Missouri, including the causes for 

the present condition of the system, a review of previous studies performed 

by Kansas City Power and Light Company (KCPL} and its consultants related 

to the district heating system and an evaluation of the alternatives to the 

continuation of the district heating system offered by KCPL. 

I also introduce as witnesses taking part in this case; Mr. 

Robert S. Miller who will present testimony on the extent and cost of 

rehabilitation and replacement to return the system to both an acceptable 

long term and short term operating condition; the customer surveys 

conducted by Mr. Miller and the cost of on-site boiler installations; and 

Mr. Derick Dahlen who will present testimony on his findings on financial 

and man~gement issues pertaining to system operations. 

Q. By whom was HDR Techserv engaged in this Case? 

A. The firm was_engaged by the State of Missouri acting through 

its Public Service Commission (PSC). 

Q. What scope of work was HDR Techserv engaged to perform? 

A. The scope of work is as outlined in the following tasks: 

1} Review and analyze the prese•t coaditiaa of the 
Downtown Heatiftg SystR strY the liNsiHSs district of 
~~ City im:htdift9 the ~ SaentiRt Statiaa 
and the ati- a.M low pres~ stu~~ distri~Dutioa systas 
serYift9 the aru. an ~ ad ~~ ~Y the r.usas City 
,._. a.M Upt to. (lat.) .. 

2) 1'-tify - -l,Flt tate caMS tate ~ 
amd1t1oa of tate sysua.. 
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Re¥1• IM IU1yze the llliftUnlftCI hhtory of the 
l.)flt ... 

4) Revi• studies prePtred by KCPL or its consultlnts 
regarding the KCPL district heati11g syst111. 

5) Evaluate alternatives offered by KCPL to the 
continuation of the district heating systea and detenaine if 
other alternatives or rehabilitation and repair •fght be 
more economical. 

6) Identify and analyze thtt necessary repairs to return 
syste. to good operating conditions. 

7) Deten.ine an appropriate cost of rehabilitation 
necessary to return systa. to good operating condition. 

Q. What has been your role fn the work performed by HDR 

Techserv in this case? 

A. I am in charge of the engineering work being done by HDR 

Techserv, and the preparation of •Y testimony outlined in a previous 

response. 

Q. What issues will you address? 

A. I will address the history of district heating based on ~ 

knowledge and experience with the technology; a description of the KCPL 

downtown district heating system including a discussion of its present 

condition and the reasons fOr the present condition of the district heating 

system; the steam system studies prepared by KCPl and its consuttlnts and 

the alternatives to continuing the present systa. offered by KCPl. 

The following Schedules are attached to this testimDfty: 

• Schedule 1 - Study of lCPl laat:a. District luting Systa.. 
• Schedule 2 - Review of lCPl Plat .... iHtation Studies. 
• Schedule l- lftiew of IC1'l ~ IHt ksfHU .. 
• Scllledule 4- KCR. Lng...,. s-.~aat Pl~Ring Study. 
• Scllledule 5- lftiew of ._tta S'-~ Crunenion ~-
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III • H1storx of District Heating 

Q. Will you please describe the background of district heating? 

A. As in the case of the KCPL system, many district heating 

systems evolved from electric generating plants which, in the early part of 

this century, were located in the business districts of cities where the 

largest concentration of electric load developed. In some cases, a major 

building with electric generation to serve its own needs, or perhaps with 

just excess steam generating capacity, would expand its heating system to 

serve neighboring buildings. District heating evolved from these early 

plants because steam engines which exhausted to the atmosphere were used to 

generate electricity and a major portion of the heat input to the boilers 

became waste heat. By increasing the back pressure of the engines above 

atmospheric, to say 5 pounds per square inch (psi), the exhaust steam was 

directed to heating customers through an underground distribution system. 

Although increased exhaust pressure reduced electric generation, the 

overall increase to thermal efficiency by using what had been waste heat 

overcame this reduction in electric energy production. This type of plant 

incorporated a cogeneration cycle which is still recognized today as a very 

efficient method of supplying both electric and thermal energy needs. 

As electric loads increased, however, the ~se of steam engin~s 

was abandoned in favor of larger stea~m turbine generators operating on a 

condensing cycle, and some of tM iteat previously classed as waste beat 

~ usable fOr electric ~ratio~. District ~ti .. could CORtinue to 

1M acca 1 IYHted with Met ~ stea or with ~Miat-

e~tftctiOR t--'h!tes 1161~ could ._."lt:a eh£t:JI'1~ --
tM •ti .. staa load. S te 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 
1 an ex~mple of a back pressure turbine. Steam was delivered to this turbine 

2 at about 600 psf and exhausted at 185 psi for delivery to the heating 

3 system. Electric output by Turbine 5 was a funct1on of how much steam 

4 passed through the turbine to the heating system. When heating system 

5 requirements were low, the turbine generator could not produce its rated 10 

6 MW rated capacity. Turbine 5 operated on a cogeneration cycle, i.e., the 

1 simultaneous production of electric energy and a useful form of thermal 

8 energy by the sequential use of energy from a single source, the boiler. 

g As electric loads continued to grow, the downtown power plants 

10 were replaced for base load electric generation with large, remotely 

11 located central stations; and the downtown plants were relegated to peaking 

12 and standby duty and/or to provide a portion of the operable generating 

13 reserves needed by the utility. Even though the downtown plants may have 

14 operated on a cogeneration cycle, the high costs due to escalating fuel 

15 costs, the adaptation of the plants for conformance to regulatory 

16 constraints and the general inefficiency and obsolescence of equipment 

lT often resulted in electric energy costs higher than that available from 

18 other more efficient generating resources. Continued operation of the 

19 plants solely for district heating increased the cost of providing district 

20 heating service because the economic advantage of the dual operation of the 

21 plants was lost. 

22 In these cities .Mre low cost utwal gas service has been 

23 available, it us been and cont'fMMtS to be. tM principal c_,.titor for 

24 district huting.. Except for a fw C@$M,. district *ting did ROt ex,.nd 

n tM:n cities ~ tM cent aras ~ tben ws • ade~JNte lad 

ft dal1t;. ~ tben .a &ethe 1U ttta wt~t • 
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effective response by district heating systems, a decline in steam 

c~stomers tnd sales ensued. 

Despite the problems that have beset the district heating 

~siness there are many successful systems. Several large systems have 

been sold recently to energy companies dedicated to district heating and 

skilled in its operations. 

Q. How can district heating be an economic heating alternative · 

for a building? 

A. To answer this question, one must look at district heating 

from the viewpoint of the building owner or manager. For the district 

heating customer, the price paid for steam is the cost of usable heat 

delivered to the customer's premises. When fuel such as gas or oil is the 

energy source, the fuel must be burned to secure usable heat in the form of 

steam, hot water or hot air. When electric energy is used to produce steam 

or hot water, equipment must be installed to convert electric energy to 

usable heat. The capital cost of this conversion equipment and the space 

it occupies plus incremental costs such as maintenance and operation of the 

equipment and insurance added to th~ cost of usable energy based on the 
. 

efficiency of the conversion equipment gives a total cost of usable energy 

for comparison with the alternatives available to the customer. If the 

cost comparison thus detenained favors district belting. it would be an 

econcaic atternatiq for supplying the theral ueru requi.--nts of a 

building. 

Q. in gueral,. •t MYantlps .-. there for district *Ung 

systas over iMhi-.1 a.ndint -.t1"' s,stast 
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A. District heatfng can be an economic advantage over alternate 

systems if the total cost for usable energy discussed in the previous 

answer fs competitive. This would be a tangible advantage. 

Intangible advantages, which many building owners and managers 

consider as offsets to reasonable tangible disadvantages, include; 

• Convenience - District heating gives building owners and 
managers one less major item to be concerned with. Problems 
associated with heating equipment maintenance, management of 
personnel to operate and maintain equipment, fuel purchases 
and conforming with regulatory requirements are avoided. 

• Reliability- Concerns with on-site heating equipment are 
avoided. 

• Enhancement of marketability of older buildings - An older 
building connected to district heating would have greater 
marketability then the same building with old, inefficient 
high maintenance heating equipment due for replacement. 

• Architectural freedom in design of new buildings - The 
architect must design around the boiler room and the flue if 
the plant is vented; parking of cars in lower levels is an 
important feature of new buildings and a boiler plant 
encroaches on this space and oil storage must be provided for 
large buildings if natural gas is purchased on a low cost 
interruptible rate schedule. 

• Matches heat source precisely to building heat requirements -
The rating of heating equipment is often based on liberal 
values of expected heat load, and the on-site plant may be 
iarger.than necessary. 

An important intangible value was offered by KCPL in 1983 in the 

following excerpt from the direct testimony prepared by Mr. Michael C. 

Mandacina of KCPL in Case No. H0-83-74 (lines 14-20, page 5), which case 

concerned the definition of the district heati~ system senice area: 

llrird, the ._tow ~s City~ I!Hs~i district h badly h~ 
need of rwitaHutieft,. 1M -~ chic 1M ec._tc dewl...-t effwts 
an ~ to ac~11sat tNt ad. &iMe tM uh~ stua .. _,. •• -'! 
f1cH1ttu wttltin tNt area-.,. • tM •ttrectiu tat lc 
Stew ..,l1 C&ft pnwide to r-teti&l dow-. e&'hU_,. e:Kl!Ui~!l 
._,_~1 tt.t sue" stew sentce cu au~st tn -•iiba'ltl•tta ~~·· 

~--~·-------·~-.. ----------------------------------...~ 
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Q. What disadvantages are there for district heating systems 

co.pared to individual building heating systems? 

A. A disadvantage of district heating can be the relatively low 

overall energy conversion efficiency from the fuel input to the central 

generating plant to usable heat for the customer. 

If the central plant is equipped with modern boilers and 

combustion contro 1 s together with air heaters, economizers,. etc. for 

maximum efficiency, these boilers will be as fuel efficient as the latest 

designs of on-site gas or oil fired units, and more fuel efficient than 

older boilers located in many buildings. However, in many older systems, 

the central power plants serving district heating systems were designed 

primarily for electric generation and were not ideally suited for district 

heating when the electric generation was abandoned. A major loss, which 

can be controlled but not eliminated, is the distribution system loss 

incurred in the delivery of steam from the central plant to the customer.' 

The percentage loss generally varies from 15l and upward of the steam input 

to the system depending upon steam flow and the condition of the 

distri~uti~n system and its insulation. We are aware of one system with 

tosses less than Sl; however, this is a relatively new system and serves a 

very compact service area with a high load density all of which contribute 

to tow losses. Losses in excess of 20l usually indicate that the 

distribution systa, inclucUnt the metarint. -"s attution. Cabining 

the boiler and distributio. efficiacies eM ,_.lt ht nera11 axwersion 

efflci.cies less than that ,_. a wen eesi~ oe-site baUer or an­
electric hBU~ sysUIII .. 
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Q. Are there features of district heating which help to 

overcoat soae of this efficiency shortfall? 

A. Yes. To make up for this efficiency shortfall, the district 

heating system depends upon lower fuel cost and greater fuel options at the 

central plant than are usually available to the customer, the economies of 

scale and the diversity of customer steam loads. The central plant is 

usually capable of burning alternate fuels and a selection of the most 

economical fuel can be made. Together with lower cost usually associated 

with the greater quantity of fuel purchased compared to individual on-site 

systems,. the result is a lower fuel cost than available to an on-site 

boiler installation. 

The economies of scale can offset a part of the efficiency 

·shortfall. Spreading fixed operating, maintenance and capital costs over 

substantial steam sales can reduce the unit cost of production. The 

diversity of load among the steam customers reduces the necessary steam 

generating capacity to serve the combined loads versus the sum of 

individual, non-coincidental demands. As an example,. if customers' peak 

demands do not all occur coincidentally and an 80S diversity factor 

results, a central plant with an output capacity of 80,000 lb/hr can supply 

a load of 100,000 lb/ttr of non-coincidental peak heat demands. 

Q. Are there any other disadvantages to district heating? 

A. Another disaoantage of district heatint is the hi~ cost of 

undergrouad distribution syst8S. Al~ there are aw QSt.. that •se 

eff'h:iut. lower capital cat _,t wter tMrMl tAM~ .Uta,. II!Ht 

<il'm<it~Pi~ -t1eg Q'S\8 -t 

~" u MletlNtt leN ._;~ .. i.e .. ,. n- sale pu- r.t ef ~ 
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SYpport the cost of the system. For this reason, systems tend to serve 

only the downtown commercial and industrial areas of cities, with 

extensions to serve more remote loads based on the cost effectiveness of 

the extension. Extensions into single family residential areas wher! 

natural gas is available are very rare. 

Q. Please briefly describe the KCPL district heating system. 

A. The KCPL district heating system consists of the Grand 

Avenue Station, which is the steam generating resource; two high pressure 

(185 psi) underground steam distribution mains which emanate from Grand 

Avenue Station and loop the service area to serve Heating Stations 1 and 3; 

a short intermediate pressure (105 psi) distribution system and the low 

pressure (15 psi) distribution system. Approximately twenty customers are 

served directly from the high pressure-system, one customer is cbnnected to 

the intermediate pressure system, the remaining are low pressure customers. 

The 185 psi steam delivered to Heating Stations 1 and 3 is reduced in 

pressure and temperature at these stations and delivered to the low 

pressure system. The system also includes the meters located on the 

customer•s premises. 
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IV · ~urrent Condition of District Heating SXJtem 

Q. Did you review the condition of the KCPL district heating 

systl8 in Kansas City, Missouri? 

A. Yes. We reviewed the condition of the steam generating 

facilities and the high and low pressure steam distribution facilities. 

Q. What was the extent of the HDR Techserv review? 

A. Our review consisted of an on·site inspection of the Grand 

Avenue Station, an inspection of the distribution systems to the extent 

possible, discussions with KCPL personnel concerning the condition of the 

systems and maintenance practices, a review of the available data on system 

maintenance work and a review of studies made by KCPL and its consultants. 

The HDR Techserv team consisted of three mechanical engineers, an 

electrical engineer and a structural engineer, working under my 

supervision. 

Q. What are your findings regarding the condition of the steam 

generating facilities in the Grand Avenue Station? 

A. The steam generating facilities in the Grand Avenue Station 

are old but in reasonably good condition; and, with rehabilitation work 

would continue to be operational. However, the boilers are not appropriate 

for supplying steam to the district heat-ing system for the long term for 

the following reasons: 

• High pressure and t_,.rature steam is geMntH but low 
pressure steM is distributH to tM Mati1159 system. 

• Boners are too large fw systa 1\'Mft duriat a majority of 
tM ti•. 

• LW MHW efflciaey M to 1 

.. __..th1a _.. 1~ t~tw .. 
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• High m~intenance costs due to age of boilers and auxiliary 
equipant. 

Q. Why are the existing boilers in Grand Avenue Station not 

appropriate for district heating? 

A. The boilers generate steam at a pressure and temperature 

suitable for generating electricity but higher than required by the 

district heating system. It requires more fuel to generate steam at the 

higher pressure and temperature and power costs for driving auxiliaries 

such as the boiler feed pumps are greater. 

The boilers are too large to serve the load imposed by the 

district heating system efficiently. Operating these boilers consistently 

at half load or Tess results in lower efficiency and higher fuel 

consumption. Operating the high horsepower electric motor auxiliary drives 

at light loading is not efficient and contributes to the power costs to 

operate the plant. 

Operating these large old boilers is labor intensive. 

Maintenance costs will continue to increase as the equipment ages beyond 

its already advanced years. 

In summation, although the steam generating facilities at Grand 

Avenue can ba kept operational, it is inefficient and costly to operate as 

.a steam only plant. On the plus side, there is plenty of reserve steam 

generating capacity in the plant to serve new loads. 

Q. What action do JOU reco•ena for the steam generating 

facn ities in the Grand AMftH Station? 

A. Al~ the existint boners cu '-~ ~atiOM1 witft 

l"'eHbHitaUon ..-t ad bita .,_ntiat ~ts.. a 1-. ~ ~- ~1d 
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fiS/oil f1rtd boilers of the proper nuMber and ratings to supply the load 

pattern shown on Schedule 1-16. This package boiler option is discussed in 

greater detail in Mr. Miller's testi.any. The estimated capital cost of 

the new boilers installed at Grand Avenue is $3.2 million compared to the 

cost of $2.573 million for rehabilitation of the existing boilers estimated 

by KCPL in Schedule 1, page 7.8 of the prefiled direct testimony of KCPL 

Witness Beaudoin. 

Q. What are your findings regarding the condition of the high 

and intermediate pressure steam distribution systems? 

A. The high and intermediate pressure steam distribution 

systems are in reasonably good condition. In response to Data Request No. 

200, KCPL provided maps of the high and intermediate pressure distribution 

systems showing the chronology of the systems by decade. Copies of these 

maps are included in Schedules 1-28 and 1-29 of this testimony. The record 

of steam distribution systems maintenance work on Schedule 1-22, ~ecured in 

response to Data Request (or OR) No. 218, shows only 456 feet of high 

pressure pipe was installed in the period 1983 through September 1986. 

The maintenance problem on the high pressure system has been the 

failure of expansion joints. With the resolution of this problem, the 

existing high pressure distribution system should provide reliable service 

with an acceptable amount of maintenance or rehabilitation. Mr. Miller 

discusses the cost of rehabilitation i~ ~tar detail in his prefiled 

direct testi~. 

Q. •t are JOV fi!Minp tiM ~itiC~a of tiM low 

,us•re $tu8 dhtr1a.t1• systa';t 
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The low pressure system includes the underground pipes and 

tho .. tors on tht eust~rs• premises which measure steam consumption. 

,,..,...,.. ..... louts which include unaccounted for steam had reached 417,200 Ml bs 

of steam. almost 45S of steam input to the system, in 1981 and an inten~ive 

maintenance program was instituted with the goal of reducing system losses 

to 20S of steam input. It is concluded that the bulk of the losses 

occurred on the low pressure system for the following reasons: 

• The large number of low pressure steam customers with greater 
potential for unaccounted for losses due to metering errors. 

• The poor condition of the lines shown by the extensive low 
pressure pipe installed during the 1983-1986 period shown on 
Schedule 2-22. 

• The abandonment of over 4800 feet of main which no longer 
serviced customers who defected. 

The intensive maintenance program since 1982 has reduced system 

losses from a high of 431,541 Mlbs in 1979 to 156,745 Mlbs in 1986 or a 

reduction of almost 64~. This reduction in losses together with the 

declining activity in many of the maintenance items shown on Schedule 1-22 

might lead to a faulty conclusion that the low pressure system has been 

returned to a good condition. 

KCPl in response to Data Request No. 200 provided a map of the 

low pressure system showing the chronology of main installation and 

replacements. A copy of this map is included in Schedule 1-20 of this 

testimony and it can be seen that the system is ~ patc~rt of repair. 

The annual cost of tiM intashe ma1nteNace provam start'htt in 
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in response to DR 220. Steam lanes as a percent of steam input are 

also shown in the table. 

rercent 
!!!!. Expense Losses 

1976 $182,378 22.8 
1977 $208,429 18.4 
1978 $236,127 30.2 
1979 $252,891 35.7 
1980 $289,481 39.3 
1981 $266,684 44.8 
1982 $651,140 34.6 
1983 $996,789 26.6 
1984 $980i590 27.4 
1985 $987,272 22.6 
1986 $926,468 26.4 

The above costs do not include distribution system operations, 

supervision or engineering expenses. 

The present low pressure distribution system ~ould be kept 

operational until a major rehabilitation or replacement program could be 

implemented. However, high maintenance costs and inconvenience to the , 
public can be expected until the major rehabi1iatation or replacement 

program is completed. Mr. Miller discusses the cost of such a program in 

his testimony. 

It is our opinion that a long range plan for the district heating 

system must ultimately include replacing or completely rehabilitating the 

low pressure distribution system. 

The extensive repairs made since 1982 have resulted in reducing 

the losses froa a hip of 431,541 Mh ht 1919 to 15~,.745 Mbs in 19U. 11\e 

losses are mre unagable ROW but ~tinnd good una..-t wtn Aq!lire 

conti~tion of an intensive maintuance ~- • TecU.Mr Witness 
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1 Y • I!JSOnl fOr Currsnt Condition of District Heating System 

z Q. What are your findings regarding the reasons for the current 

3 condition of the steam generating faefl ities in Grand Avenue Station? 

4 A. The reason for the current condition is the facility is an 

5 old electric generating plant which has reached its useful life for 

6 generating electricity and is not suitable to meet the needs of the 

7 district heating system on a long range basis. 

a Q. What are your findings regarding the reasons for the current 

9 condition of the steam distribution facilities? 

10 A. The high and intermediate pressure steam distribution 

11 systems are in reasonably good condition because 75% of the pipes were 

12 installed after 1950 and its welded design is not as susceptible to failure 

13 as the flanged design of older sections of the low pressure system. The 

14 expansion joint failure is blamed on stress corrosion of the metal as 

15 explained on Schedules 1-25 and 1·26. 

16 The causes for the condition of the low pressure system are the 

1T ages of 461 of the pipes which were installed in the 1900-1920 period 

18 coupled with water entering the pipe enclosure resulting in external 

19 corrosion of the pipe and subsequent leaking. The syste. has been repaired 

20 only where leaks occurred resulting in a patchwork systea of new and old 

21 pipe. 

22 Q. Are there actions ~ich 81ftagement could have taken ~ich 

23 would have resulted ia tM district hoti~ systa bet~ viable today? 

24 A. 'fM. ~t81Mt Dew as Mr1y M Un {u nidaced in the 

n U.lf Cl-Mk prQCee~i.) U.t SnM ~~ -1~ be retired '"-

H wiU.t 
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1 ~ltctric generation ~uld not be an economical steam supply for district 

2 hothg and studied a number of a.lternative technologies for steam 

3 generation. These alternatives were investigated in KCPL studies (see 

4 Schedules 4 and 5), but none were shown to be competitive with the enerqy 

5 cost only of natural gas service to the customers' premises. In general, 

6 the alternative technologies involved high capital cost (coal fired) or 

1 high energy cost (electric energy) facilities. The installation of natural 

8 gas fired package boilers with oil standby in a mix of output ratings and 

9 number of boilers to serve the system load pattern efficiently and designed 

10 for minimum labor and maintenance costs should have been investigated. 

11 Management should have recognized the growing deterioration of 

12 the steam distribution system starting in the 1970's and established a long 

13 range maintenance plan for keeping system losses and unaccounted for steam 

14 (system l~sses) under control·. It takes as much fuel to generate a pound 

15 of steam lost•as a pound of steam sold, and controlling losses has a direct 

16 positive impact on plant fuel costs. 

1T During the 5-year period, 1965-69, system losses averaged 127,553 

18 Mlbs per year or about 111 of system steam input which increased to 181,184 

19 Mlbs loss (14.041 of system input} and 294,929 Mlbs (24.91 of system input) 

20 during succeeding 5-year periods. The losses in 1979 were more than twice 

21 the losses 10 years before and ruched the highest percentage loss of 44.81 

22 in 1981. The syst111 losses in excess of 400.000 Mlbs per year for the 

23 years 1979-81 resulted ht the inteMhe aai"teAHce ~ ~ in 

24 tM lMl "St.d,y of ltPl's Ste. ""t ~s1~s· to nselw the tl'tlll loss 

n 
H 
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problea. Ten years elapsed from the time losses started increasing until 

the intensive aa1ntenance program was initiated. Operating costs would 

have been reduced by the decr.mental cost (mostly fuel cost) of steam not 

generated to feed the losses exclusive of unaccounted for steam. 

Q. Should KCPL have developed long range plans for the district 

heating system? 

A. Yes. The district heating system consists of components 

that have finite useful lives. If the system is to be perpetuated, then 

the components must be replaced when the high cost of maintenance and low 

efficiency become apparent signifying the end of useful life. Long range 

plans would have provided a program wherein the work could be done in an 

orderly, planned and cost effective manner rather than reacting to 

emergency situations which occur at any time and result in expending 

substantial amounts of money for repairs that may have no long term 

benefit. A long range plan should identify clear goals and provide a guide 

to the operation of the system including replacement plans necessary to 

ensure the long term viability of the system. 

!t is reasonable to expect that buried steam lines using the 

technology available many years ago would have a useful life of less than 

the 80 years a good share of the distribution systea has been in the 

ground. A preventive maintenance progr• to avoid reaching the extreme 

loss preble~~ experienced in 1979-81 ~ld anticipate probleiiiS before the 

crisis is reached. 
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ln Data Request Nos. 212 and 214. HDR Techserv requestftd 

copiel of all rtports relating to the district heating system. The 4 

reports received are reviewed briefly in the following sections of this 

testimony and more completely in Schedules 2 through 5. None of the data 

received showed long rang planning prior to 1981. 

The long range plan outlined in the "KCPL Long-Range Steam Heat 

Planning Study" reviewed in Schedulft 4 is as follows: 

• Secure a large, high load factor steam customer as soon as 
possible. 

• Prior to securing this large customer continue to operate 
Grand Avenue for steam and electric generation and implement 

· economies of operation. 

• Continue use of Grand Avenue boilers rather than changing to 
new steam generating technology. 

• If the large steam customer is not secured: 

1) Stop adding new customers by the end of 1985 
2) Promote customer conversion to electric heat 

Corn Products was secured as the large customer but deterioration 

of this load since acquisition of the property by National Starch has 

resulted in the implementation of the 4th item in the preceeding listing. 

Q. What. are your conclusions based on the information you 

reviewed? 

A. KCPL has not operated the ste~ heating system efficiently 

and effectively. There is no evidence of long range planning until 1981-

82; and this planning .. s directed tc.rd ti!Mte s•tdow of the district 

heating syste~~ to be replaced .. nh electrh: -t .--c~a~!cd 
There is g evi~e of -i~ ftw tJ!Ie 

----------------------------' 
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Evidence shows the system to have been fn poor 

repair at the onset of the intensive maintenance program in 1982; and that 

the repairs to the low pressure system was a pdtchwork effort not effective 

as a long term improvement. 

The lack of an adequate meter testing and replacement program 

prior to 1982 could have been a cause for a large share of the unaccounted 

for portion of the total system losses. Condensate meters such as those 

used for most customers on the KCPL system are the most widely used meters 

for measuring steam consumption. This type of meter is accurate and easily 

maintained; but a regular testing program is recommended. If the customer 

has a substantial consumptive use of steam for such uses as humidification, 

a steam flow meter which measures the steam as it enters the customers' 

premises is required. In the case of some large· use customers, both types 

of meters can be installed to secure a continuing check on meter accuracy. 

The large number of meters replaced or repaired shown on Schedule 1-22, 

especially during the initial years of the program, suggest that the 

metering was in need of testing and maintenance which may have resulted in 

abnormal unaccounted for steam. 
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VJ • Review of KCPL Studies 

Q. What studies did you receive 1n response to your data 

A. We received the following: 

• KCPL Plant Rehabilitation Study- Grand Avenue Station 
prepared by Black & Veatch, Consulting Engineers, dated 
October 30, 1981 along with Plant Rehabilitation Studt 
Executive Summary and Economic Evaluation dated June 5, 1982. 
The latter document is essentially the executive summary of · 
the other. 

• A Study of KCPL's Steam Heat Business prepared by the KCPL 
Corporate Planning Department and Corporate Planning and 
Finance Division; dated December, 1981. 

• KCPL Long-Range Steam Heat Planning Study prepared by KCPL, 
dated September 14, 1982. 

• Downtown Steam System Cor.version Study prepared by KCPL, 
revised as of March 1, 1986. 

Q. Did you review these studies? 

A. Yes. The results of our reviews are presented in Schedule 2 

Q. Please briefly describe the content of these studies and the 

concl~~ ~ns and recommendations with subsequent actions by KCPL. 

A. The KCPL Plant Rehabilitation Studies were secured in 

response to DR 212A and are reviewed in Schedule 2. Although the 

introduction stated that the Grand Avenue Station ~s being used primarily 

for production of steam for district heating with electric power generation 

being a seconOry coMiderat'lon, the sbdy ~~ a.cel'Md mainly with the 

electric sysua. The stN.)' reciJ ended -.ing • the retire~~~mt of 

Oc~ lta .. ~~tner 

•t~~n 
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CORsiOir the i~nding •1~a~tch between the high prnsurt boilers 

1M the 111 psi stt111 rtquir-nts of the district heating syst• \!~hen 

ehctric generation. including Turbine 5, was retired. 

ThS Study of KCP\. 11 Stw Heat Business was securtd in response 

to Dl 214A and is reviewed in Schedule 3. Arl important result of this 

study was the establishllllnt of a distinguishable utility organization 

responsible fOr the long run profitability of district heat or its 

divestment. The directions given to the Director of the organization 

included solving the· high system steam loss problenr; securing a large,. high 

load factor industrial steaa custo1111r; investigating shutting down Grand 

Avenue and providing steam with elP.ctric power and analyzing the allocation 

of costs to the steam business. 

The intensive maintenance program starting in 1982 has reduced 

system losses in 1986 to 37l of the 1980 losses. The Corn Products Company 

load was secured in 1984 but has since deteriorated to about one-fourth of 

expectations under National Starch ownership. The plan to convert the 

district heating syste. to on-site electric boilers has been presented fOr 

approval. The allocation of A l G costs to district heating has increased 

substantially from $339,851 fn 1980 to $1,496,100 in 1985 and an estimated 

$1,700,000 in 1986. 

The KCPl Long_Ranse Steu Hut PhnrrinJ Study was secured in 

response to Dl 214A and is revi.-4 in Scheftle 4. The stated purpose of 

this study was to fo.-hte a lQRt rap ~tlu .atich 1111N1d a. technically 

and ecoa.fcany fusible and aiatain s~ u a reHu1e Hd a.petithe 
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heat source through the year 2000. Nine cases were analyzed including a 

•business-as-usual• case, seasonal service, 6 cases involving new or 

revised steam generating technologies and, again, a ~ase with a new large 

industrial customer. 

The new technology cases were ruled out because the high capital 

costs and/or operating costs required steam rates which would not compete 

with the energy cost only of natural gas. In the event the large 

industrial customer could not be secured (CPC was secured in 1984), ft was 

recommended that no new district heating customers be added after 1985. 

KCPL did stop adding customers in 1985. The second part of this 

recommendation was to promote customer conversion to electric heat with 

incentive rates and possibly leased electrode boilers. 

The long-range plan evolved into the plan for converting steam 

customers to on-site electric boilers or all electric heating 

install at ions. 
, 

The Downtown Steam System Conversion Study was secured in 

response to DR 2148 and is reviewed in Schedule 5. Abandoning the district 

heating system or sale of the system were considered and rejected. Six 

scenarios for continued operation of Grand Avenue as the steam source and 7 

scenarios based on shutdown of Grand Avenue and supplying the customers 

with on-site electric boilers or various coabinations of distributed 

electrode boilers were anal,zed. Each option was tlrlsed on serving the then 

existing customer leftl to tM year !GOO. 1'H lowest leftl i!H cost for 

the option of ~tim~fnt lreH AftRR fn ~tioa taehed reMiailftatiRt 

tn Miters and repiactnt an stela H.s ea8ft m of tat liS psi s,sta. 
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cust~rs to electric energy fOr heating was to install on-site electric 

boilers or all electric heating equipment. The electric options avoid the 

3 risk of incurring the large debt and fixed costs which would prevail under 
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the district heating option even though there are continuing defections 

from the system. The fixed costs would then be spread among continuously 

declining sales; and the investment may be difficult to recover within the 

constraints of an acceptable steam rate. 

Deficiencies in the Conversion Study include: 

• Gas fired package boilers installed at Grand Avenue and 
tailored to the needs of district heating were not 
analyzed. 

• Although the customer is free to select his heat source, 
natural gas fired on-site boilers should have been 
discussed to show the customer alternatives to the KCPL 
Plan. 

• The sale of the system should not be dismissed without 
knowing what a district heating specialist could offer to 
do with it. 

• There is no evidence that the design of the replacement 
distribution system was optimized with respect to 
routing, use of modern conduit type prefabricated pipes 
and the use of a single system pressure of 185 psi. 

Q. Mr. Fuller does this conclude your testimony? 

A. Yes. 

·•® 
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MOPSC EXHIBIT NO. ---­
SCHEDULE 1 
SPONSOR: P.E. Fuller 
CASE NO.: H0-86-139 

STUDY OF KCPL 

DOWNTOWN DISTRICT HEATING SYSTEM 
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Study of KCPl Downtown District Heating System 

Case No. H0-86-139 

Section 1 - History of the Downtown District Heating System 

The source for this history of the system is "A Study of KCPL 's Steam 

Business" dated December 1981, prepared by KCPL and received in response to 

HDR Techserv Data Request No. 214A (DR 214A). The system evolved from a 

steam engine electric generating plant owned by the Kansas City Electric 

Light Company (a forerunner of KCPL). The plant was located in the 

commercial district of Kansas City where the concentration of electric usage 

was developing and went into operation in 1888. Exhaust steam from the 

engines was delivered to heating customers through a system of underground 

pipes. This simultaneous production of electric energy and useful steam by 

the sequential use of energy from a single source, i.e., the fuel burned in 

the boiler(s), meets the definition of a cogeneration cycle. The 

cogeneration cycle is a very efficient method of supplying coincidental 

electric and thermal energy loads. Cogeneration results in fuel savings 

compared to operating separate plants for electric and thermal energy 

production, respectively. District heating service was perceived to aid the 

sale of electric energy by enabling the utility to offer a complete electric 

and steam heat energy resource to the customer. Customers could find it 

more economical and convenient to ~rcllase the total electric and tiler-mal 

requirements from one source ratller than htsUH 

electric generation and ~rasing eJ~thaliaSt steam fGr 

their own on-site 

As loads 
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1ncr .. Sid, ~ ldditional pl1nts were constructed in the downtown area. In 

1917 the district heating operations were performed by a KCPL predecessor. 

Prior to 1929 all steam for district heating was generated fn two downtown 

plants. 

In 1927 KCPL acquired the Grand Avenue Station and in 1929 it became 

the source of steam for the downtown system. High pressure underground 

steam mains, 185 pounds per square inch, pressure (180 psi), were 

constructed to connect Grand Avenue to the distribution system through two 

downtown heating stations. Steam was and is reduced to 15 psi pressure at 

the heating stations for input to the low pressure (15 psi) distribution 

system. The two heating plants in the downtown area were subsequently 

demolished. 

Grand Avenue is the current supplier of steam for the downtown system 

and to National Starch, a large industrial customer served through a 

separate steam line installed by Corn Products Company, the previous owner 

of the National Starch plant. 

Electric generation in Grand Avenue was terminated in October 1985, and 

is now operated solely for the production of steam for the downtown system 

and National Starch. 

Coal was the base fuel burned in Grand Avemae until March 1986 with 

natural gas burned during periods of 1 ight load ami to keep a standby boiler 

warm for quick startup. Since March 1986, natur1l gas has been the base 

fuel with only a .an coal supply for operlti.s -.r the mst dire 

-~ eonditi.s. With the Mftnt of natural gas as the haM fW1 the 

plant staff has -. reMiN fnB n to ~'t lS .. 
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District Heating Syst&m Load Trends 

St:hedu ~ 1-4 presents data on the steam sales, system steam input and 

loss~s and unaccounted for during the period 1940-1986, in~lusive. secured 

from KCPL in response to OR's 203 and 204. The revenue per Mlbs sold, 

average sales per customer and percentage losses on Schedule 1-4 were 

calculated by HDR Techserv. Annual downtown steam sales hit a peak of 

1,220,016 Mlbs in 1970 serving 283 customers. In 1986 downtown steam sales 

had deteriorated to 427,964 Mlbs or 35% of the 1970 sales. In addition to 

the downtown steam sales, 547,164 Mlbs were sold to National Starch in 1986. 

The number of downtown customers dwindled from 283 to 126 or 44.5% of the 

customers served in 1970. Steam customers are lost for the following 

reasons: 

• Buildings are razed and replaced with non-heat users such as parking 
facilities, etc. or by buildings that select another source of 
thermal energy. 

• Buildings are vacant due to business shutdown. 

• Customers converted buildings to use other sources of energy due to 
competition and the apparent lack of a marketing program on the part 
of KCPL to sell district heating. 

Except for the shutdown of the Schlitz brewery in 1974, we have no 

detail for the period prior to 1982 on the number of defections caused by 

each of the above reasons. We can be sure, however, that those defectors 

who kept their buildings operational needed ~@it to exist and converted to 

either natural gas, oil or electric heat. 
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Kana• City ,._r and Light Company 
Call No, H0-86-13!1 

DOWNTOWN STIAM DATA IXCI.UDINC NATIONAL. STARCH 

I 
(STEAM DILIVIUtiD FROM ORAND A\IINUE ONLY AT 1111 P) 

Average • 

I 
Revenue • Sales per System Losses and 

Revenue Sales per Mlbs No. of Customer Input Unaccounted s. 
.!!1!:. ($) Mbls ($) Cystomers Mlbs Mlbs for Mlbs Losses 

I 
1940 $ 374,674 544,168 s 0.688 295 1,844 649,222 86,833 13.3 
1941 335,562 467,803 0.717 290 1,613 589,838 106,746 18.0 
1942 371,924 514,982 0.722 297 1,733 644,862 113,647 17.6 
1943 442,243 587,819 0.752 301 1,952 712,867 108,558 15.2 
1944 456,044 602,966 0.756 311 1,938 742,165 123,590 16.6 

I 1945 488,265 664,108 0.735 329 1,957 810,440 129,311 15.9 
1946 461,525 609,949 0.756 352 1,732 753,384 129,801 17.2 
1947 654,886 800,855 0.818 376 2,129 943,146 124,740 13.2 

I 
1948 655,576 741,506 0.884 373 1,987 914,827 155,115 16.9 
1949 684,797 N/A ---·- N/A 936,787 142,507 15.2 

1950 697,490 825,752 0.845 384 2,150 972,893 129,571 13.3 
1951 1,049,637 904,983 1.160 385 2,350 1,056,580 13A,540 12.7 

I 1952 1,047,672 792,595 1.322 377 2,102 900.996 93,882 10.4 
1953 958,216 719,455 1.332 376 1,913 849,356 116,194 13.6 
1954 944,416 696,916 1.355 363 1,919 821,905 110.447 13.4 

I 
1955 983,729 719,563 1.367 350 2,055 822,157 88,859 10.8 
1956 966,356 711,256 1.358 343 2,073 811,998 85,816 10.5 
1957 1,052,952 771,256 1.365 347 2,222 871,952 85,ll2 -9.7 
1958 1,144,243 829,996 1.378 340 2,441 923,841 86,104 9.2 
1959 1,265,423 844,701 1.498 329 2,567 938,639 89,558 9.5 

I 1960 1,324,539 878,157 1.508 314 2,796 1,009,133 126,278 12.5 
1961 1,253,243 858,954 1.459 301 2,853 981,974 118,644 12.1 
1962 1,237,428 871,672 1.419 300 2,905 985,742 109,037 11.0 

I 
1963 1,169,674 841,130 1.390 , 296 2,841 972,065 126.235 13.0 
1964 1,171,119 831,617 1.408 292 2,848 958,982 122.781 12.8 

1965 1,194,047 861,171 1.386 285 3,021 1,007,203 142,819 14.1 
1966 1,292,850 966,176 1.338 281 3,438 1,114,169 142,550 12.8 

I 1967 1.321,137 981,216 1.346 274 3,581 1,105,875 119,672 10.8 
1968 1,568,595 1,176,756 1.333 281 4,187 1,246,924 65,675 5.2 
1969 1,729,432 1,215,377 1.423 278 4,371 1,387,294 167,048 12.0 

I 1970 1,797,983 1,220,016 1.473 283 4,311 1,406,165 179,478 12.7 
1971 1,688,884 1,141,181 1.480 276 4,134 1,355,042 205,590 15.1 
1972 1,818,863 1,168,903 1.556 275 4,250 1,362,415 185,493 13.6 
1973 1,725,665 1,139,261 1.514 262 4,348 1,225,558 79,763 6.5 

I 
1974 1,786,694 882,003 2.025 251 3,513 1,144,769 255.597 22.3 

1975 2,487,73$ 922,335 2.697 252 3,660 1,129,001 198,068 11.5 
1976 2,849,167 867,772 3.283 250 3,471 1,132,460 zsa.sas 22.8 
1977 3,480,455 908,454 3.831 241 3,613 1,122.659 206,992 i8.4 

I 1978 3,887,251 863,919 4.500 m 3,151 1.!53.2!7 379.462 31U 
1979 3,411,573 657,813 5.115 2li 3,017 1.a.m 431.541 35.7 

1980 3,U0,443 633,882 5.713 211 3,i11 l.OM.Stl 41$,976 :..~ 

I 
1981 3,148.411 512.719 7.1M - 2.412 m.a 411.8 44.1!> 
191! 6,lQl,l!7 Rl.l4l 11.144 1ft l.lll ... )Q.Mi )4.6 
1913 1.1m.R3 OLIW 11.443 117 1 .. m ... , ll' • .a ll.6 l- s.~H.m -.~ U.443 116 UK nt.la .. ,.. !1.4 

I 1M$ ····- .,.,., ... 14! ~ U.6 l- 4,Ml.M m • ..- ... m ..... !i.4 

I ... ~'-~·--- ~~ -;"'1:1!~~~~~ 
W::ta~e ,.,. 

I 
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In response to DR 68 KCPL provided data on 84 district heating 

custoaers lost during the 1982-86 period shown on Schedules 1-6 through 1-8. 

The reasons for the loss of these 84 customers is as follows: 

• Converted to Electric Heat 

• Converted to Gas 

• Razed Buildings 

• Closed or Vacant Buildings 

8 

27 

40 

9 

Some of the defections caused by the razing of buildings cleared the 

way for large buildings during the current building redevelopment activity 

in downtown Kansas City. The AT & T and Kansas City 1 buildings are 

examples both of which selected electric heat. Of the 35 customers who 

switched to other thermal energy sources, the preponderance of those 

selecting natural gas shows it to be a very active competitor for electric 

heat in the KCPL d~strict heating service area. This would seem to confirm 

a conclusion reached in the KCPL Long Range Planning Study dated September 

14, 1982 secured in response to DR 214A that, district heating could not 

compete with natural gas except for the scenario based on acquiring a new 

large, high ~oad factor customer. However, the comparison failed to 

consider that the total cost for natural gas must include the cost of 

installing a boiler plus the cost of operation and maintenance as welt as 

the energy cost of natural gas to provide a valid total cost comparison. 

The total cost of natt.era1 gas is used in the finaRCial analysis prepared by 

Mr. O.Men. 
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l2/8i 
l/86 
:5/13 
l/83 
1/86 
2/85 
8/H 
3/H 
1/86 
1/86 
6/85 
9/85 

U/14 ,,. 
6/16 
l/IJ 

U/81 
4/16 

U/86 
1/81 
l/83 

ll/85 
6/85 
l/83 
l/83 

11/ll 
ll/13 

Kansas City Power and Light Company 
Case No. H0-86-139 

CUSTOMERS THAT HAVE LEFT STEAM SYSTEM 

Customer 

Majestic Hotels & Inns 
Muelebach Hotel 
Continental Hotel Corp. 
Helping Hand 
H.T. Poindexter 
F .A.C. Inc. 
Royal Tower Inc. 
Hassie Carter 
MO Commercial - ILL. Ltd. 
Ray Printing Company 
University Towers 
Western Adhesives 
Metzner Stove Company 
Ourwood Am. Inc. 
Midland Building 
Brookfield Building 
H.R.l. Baltimore Corp. 
James B. Nutter Company 
Columbia Properties, Inc. 
fairport Properties 
Tower Properties 
I tal ian Gardens 
Bartco Inc. 
International Industries 
Beacon Printing Company 
First National Bank 
Israel Bettinger 

Address 

1335 Baltimore 
1050 West 12th 
106 West 11th 
523 Grand 
801 Broadway 
313 West 8th 
933 McGee 
1116 McGee 
324 East 12th 
1012 Locust 
600 Admiral Blvd. 
225 Grand 
19th West 4th 
1228 Main 
1221 Baltimore 
101 West 11th 
1016 Baltimore 
931 Broadway 
1012 Baltimore 
913 Baltimore 
915 Wyandotte 
1012 Ba 1t imore 
1114 Baltimore 
314 West lOth 
1015 Central 
1044 Main 
1033 Main 

(page 1 of 

Cause 

Closed 
Closed (renovation) 
Converted to gas 
Converted to gas 
Converted to gas 
Converted to gas 
Converted to gas 
Razed 
Converted to gas 
Converted to e1ectr1c beat 
Converted to gas 
Converted to gas 
Converted to gas 
Converted to gas 

----- * 
Converted to gas 
Demolished 
Converted to gas 
DemolisheJ 
Converted to gas 
Vacant; no heat 
Converted to gas 
Converted to electric heat 
Converted to gas 
Converted to gas 
Converted to electric heat 
Razed 

* Cause note provided by KCP~ • 

- l 
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Customer 

Buzz Print 
Churches Chicken 
Wendy's 
Waldheim 
W. T. Grant 
Harzfelds 
Worthes Inc. 
A & J Drug 
Edison Brothers Shoes 
Seventh Heaven 
S.S. Kresge Company 
Pioneer Kitchen 
Stan Wisdom 
The Fish 
G1gi's 
George H. Weyer 
George tl. Weyer 
Jones Store Company 
Ready tle1p 
K.C. Alterations 
Rad1o Shack 
Grand-McGee Auto 
Be 11 Genera 1 
Building Leasing Company 
Traders Bank 
HO Comm. Partner's of ill. 
National Garage 
Sunday School Board 
O&P Building. Inc. 
Israel Bettinger 
lAC Inc. 

Address 

1003 Main 
1007 Main 
1015 Main 
6 East 11th 
1017 Main 
1101 Main 
1105 Main 
1111 t4ain 
1117 Main 
1113 Main 
1125 Main 
1201 Baltimore 
1205 Baltimore 
1211 Baltimore 
1219 Baltimore 
1219 Main 
1221 Main 
1201 Main 
1234 Grand 
1226 Grand 
1221 Grand 
1229 Grand 
1209 Grand 
1211 Grand 
212 East 12th 
1128 Grand 
1100 McGee 
1017 Grand 
319 East 11th 
1225 Walnut 
1227 Walnut 

Razed 
Razed 
Razed 
Vacant 
Razed 

Cause 

2 

Converted to e1ectr1c 
Razed 
Razed 
Razed 
Razed 
Razed 
Razed 
Razed 
Razed 
Razed 
Vacant; no heat 
Vacant; oo t.aat 
Converted to gas 
Razed 
Razed 
Razed 
Razed 
Converted to gas 
Converted to gas 
Closed 
Converted to gas 
Converted to gas 
Razed 
Converted to gas 
Razed 
Converted to gas 
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4/84 
4/16 
4/11 
4/16 
4/11 
6/ll 
i/13 
4/14 
4/14 
i/15 
1/li 
6/81 
2/13 
1/16 
2/13 
1/16 
1/11 
4/12 
f/13 
J/11 
2/ll 
2/13 
Ull 

U)/li 
&VII 

Customer 

Tower Properties 
Nick Haywood 
Fantasy World 
Home Savings Assn. 
Penner Men's Wear 
Robert Tureman 
Mercantile Bank 
Lerner Shoes 
Miller Wohl 
lOng Optical 
Lillis Holding Company 
Jaccard Jewelry Company 
Affiliated Realty Company 
Commerce Bank 
National Fidelity life 
Western Union 
Joseph Dibella 
Millis Holding Company 
Park College 
Grand Association Inc. 
Pebely Floral 
lane Bryant Inc. 
Meyers Jewelry Company 
Federal Reserve Bank 
Rosalin Webb 

Address 

1128 Walnut 
103 East 12th 
105 East 12th 
105 East 12th 
109 East 12th 
121 A. East 12th 
1331 Walnut 
1105 Walnut 
1124 Walnut 
1122 Walnut 
18 East 11th 
22 East 11th 
1008 Walnut 
922 Walnut 
1002 Walnut 
114 East 7th 
104 A. East 8th 
801 Walnut 
818 Grand 
900 Grand 
1004 Walnut 
1009 Walnut 
1013 Walnut 
912 McGee 
1200 McGee 

Razed 
Razed 
Razed 
Razed 
Razed 
Razed 

(page 3 of 

Cause 

Converted to electric belt 
Converted to electric heat 
Razed 
Razed 
Vacant; oo heat 
Closed 
Razed 
Converted to gas 
Razed 
Razed 
Razeci 
Converted to gas 
Converted to gas 
Converted to gas 
Razed 
Razed 
Razed 
Razed 
Razed 
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to National Stirch is not a part of the downtown system, but 

es impact the cash flow of the KCPL district heating utility and 

rates paid by the downtown customers. The effect of a large, high load 

factor customer was demonstrated in 1983 when KCPL withdrew its pending 

steam rate increase filing before the Missouri Public Service Commission 

(MPSC) when the contract was signed with Corn Products Company (CPC) to 

supply an estimated 2,160,000 Ml bs of process steam per year or about 3 

times the then existing sales to the downtown customers. However, only 1-

1/2 years into the contract, CPC sold the plant to National Starch; and, 

with changes in its manufacturing process, National Starch reduced its steam 

requirements to about one-fourth of the annual steam requirements 

originally projected by CPC. This shortfall in anticipated steam sales 

probably contributed to the need for KCPL to file for increased steam rates. 

KCPL intends to honor its 5-year agreement to supply steam to National 

Starch ending in 1990. Financial projections by Mr. Dahlen are based on 

supplying steam to the downtown system only and also on continuing to supply 

steam to National Starch as well. 
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district heating systeM consists of the Grand Avenue Station, 

is the stta. g~nerating resource; two high pressure (185 psi) 

lnutdltt'·or.ruuui steaM distribution mains which emanate from Grand Avenue Station 

and loop the service area to serve Heating Stations 1 and 2; a short 

intermediate pressure (105 psi) distribution system; the low pressure (15 

psi} distribution system. About twenty customers are served directly from 

the high pressure system, one customer is connected to the intermediate 

pressure system and the remaining customers are served from the low pressure 

system. The 185 psi steam delivered to Heating Stations 1 and 3 is reduced 

in pressure and temperature at these stations and delivered to the low 

pressure system. A map for the service area showing the location of Grand 

Avenue, Heating Stations 1 and 2 and the high and low pressure distribution 

systems is presented on Schedule 1-11. The broken lines represent the high 

pressure with the low pressure mains shown as solid lines. The system also 
• 

includes the meters on the customer's premises to measure the monthly steam 

consumption for billing purposes. 

The 4 operable boilers in Grand Avenue are described on Schedule 1-12. 
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Kansas City Power and Light Company 
Case No. H0-86-139 

GRAND AVENUE STATION STEAM GENERATING FACILITIES 

Plint Rehabilitation Study, OR 212 
ack & Veatch, 10/30/81. 

Or1ginal 
Steam Output 1 Rated 

SteaM Output KCPl Rating 
~!.L_ ( lbs/hr) 

230,000 200,000 

350,000 340,000 

325,000 285,000 

325,000 285,000 

Drum Steam 
Pressure Temp. 

(Psig) .LIL Manufacturer 

650 550 Babcock & Wilcox 

750 750 Combustion Engneering 

750 750 Combustion Engineering 

750 750 Combustion Engineering 

1%8 

1948 

8 are designed for pulverized coal and natural gas firing. Unit lA is designed for gas and/or 

long~Range Steam Heat Planning Study, Dated 9/14/82, page 18, DR 214-B 
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This r~view is based on the findings of the HDR Techserv team during 

its on-site inspection of Grand Avenue and the distribution systems to the 

extent possible; through discussions with KCPL maintenance and operating 

personnel concerning the condition of the system and maintenance practices 

and by inspection of available data on system maintenance work. The HDR 

Techserv team consisted of 4 mechanical engineers, an electrical engineer 

and a structural engineer. 

The Grand Avenue Station 

The steam generating facilities in Grand Avenue are in reasonably good 

condition considering the ages of the equipment normally used which vary 

from 37 to 43 years. The equipment operates with acceptable reliability as 

no customer hardship due to fail~re of Grand Avenue was encountered. 

However, these large, high pressure boilers are a mismatch for the duty 

cycle imposed on Grand Avenue since the abandonment of electric generation 

in the plant. The poor efficiency of the plant with resulting high fuel 

cost together with the high. labor and maintenance cost and the cost of 

rehabilitation and life extension program to continue the plant in use for 

20 years are the basis for our recommendation to ultimately replace these 

boilers with equipment designed to operate efficiently in the required duty 

cycle. Extending the useful life of a power plant is a common goal for life 

extension progr~E. The cost of the rehabilitation progr~a estimated by 

KCPl on page 1.8 of its ~t- Ste. Systt~~~~ t~nion Sbtdy in KCfJi .. •s 

c:UI"Qet testi~~ony is $2,.513.000. 
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~1 of the Grand Avenue boilers to the present duty 

tltrs wtre designed to generate high pressure (590 psi) and 

(140 Of) stea~ to drfve the steam turbine electric generators in 

the ant. Steam is delivered to the district heating sys~~ at a pressure 

of 185 psi and a te~perature of about 420 OF. Turbine No. 5 exhausts to the 

185 psi line supplying the heating system and also generates electric energy 

on a cogeneration cycle. With Turbine No. 5 shutdown, all steam is reduced 

to the low pressure without cogenerated production of electric energy. 

The boilers are too large to efficiently produce the steam required by 

the downtown system and National Starch. The average input to these 

combined loads in 1985 was only 130,000 Mlbs pe1· hour. The load pattern of 

the downtown system is illustrated with the load duration curve on Schedule 

1-16. This curve is excerpted from page 27 of the KCPL Long Range Steam 

Heat Planning Study, DR 214A, modified to indicate percent of peak load on 

the. ordinate rather than absolute values. The estimated annual load factor 

represented by this load duration curve is 26% which is a reasonable value 

for district heating systems serving a primarily space heating function. 

The average annual load factors for 30 district heating systems listed in 

the statistical report of the 1985 p~oceedings of the International District 

Heating and Cooling Association (IDHCA) was 29%. The sha~ of this load 

duration curve will remain reasonably constant as space heating loads are 

added or lost to the district heating system. Based on the load duration 

curve and the 1986 downtown system peat load of 255,000 ibs per hour, the 

system load wuld vary froa about 10,000 lbs per hour to lbs per hovr 

d~ring 601 of tH tia. Addi~ tH awrage u htiOMl Sbn:~ of 

lbs per *'"to ~ YalRS h• a 

of u lbs Jl"' __._ £~ wt~ u iM::rM'H i~ 

-------------------------------~-.. --,~----~---
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hr 

fOr a major share of the time at less than 1/2 the 

plactd on these units by KCPL on Schedule 1-12. Operating a 

this type consistently at these light loads together with the high 

horsepower auxiliary drives and the fuel input to generate high pressure 

steam results in an inefficient method of supplying 185 psi steam. This 

inefficiency was recognized by KCPL on pages 21 and 30 in its Long Range 

Steam Heat Planning Study dated September 14, 1982 submitted in response to 

Data Request (DR) 214A. 
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A b~kdown of the low pressure system including lengths of various 

diameter steam mains and the decade when segments of t~e system were 

installed is presented on Schedule 1-19. The data for this Schedule was 

derived from the map on Schedule 1-20 which shows chronological additions 

and replacements. Schedule 1-20 was secured from KCPL in response to DR 

200. At the time of the study, the low pressure system consisted of 25,592 

feet of pipe ranging in size from 4" to 20" in diameter. Of this total, 

11,799 feet or 46S was installed during the period 1900-1920. Each decade 

showed installation of pipe with major work being done during the 1950's 

(13%) and the 1980's (22S). Approximately 1000 feet of pipe was installed 

to circumvent the area occupied by the new AT&T building and is not a 

maintenance item. 

The system losses and unaccounted-for data on Schedule 1-4 show the 

escalation of these losses starting about 1970. System losses include steam 

leaks and steam condensed in the mains due to heat radiation to the ground 

surrounding the pipe. Unaccounted for steam includes consumptive use of 

steam for uses such as humidification by customers served with condensate 

meters and errors in meter readings or intentional or unintentional dumping 

of the condensate to sewer before it reaches the meter. Further references 

to system losses will include the several types of losses discussed. Systea 

losses are generally quantified as a pen::eatage of stea input to the 

systa. but this vahse is •aHd for ~ri~ ,ur-to-JMr lO$seS if the 

stea input h relatively coatut. Radiation leues • •t Yary 

a~ia~ly wntt steM flew w •iont air the 

~tage lou M to wtl i~ u stea 

c------~- ____________________________ ..... 
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loss is a guideline for evaluating system performlnce; 

losses in Mlbs of steam shown on Schedule 1~4 are the most 

~~ cation of the condition of the system. In the following 

discussions concerning the condition of the distribution systems, these 

actuil losses will be used. 

System losses had escalated to an all-time high in 1979. In the "Study 

of KCPL's Steam Heat Business" dated December 1981, KCPL recognized the loss 

problem and took steps to bring losses down to 20% of system input. The 

KCPL Long Range Planning Study, dated September 1982 DR 214A, listed steps 

which had been taken to mitigate the loss problems as follows: 

• Schedules established for steam maintenance, meter reading, 
inspections and other operating activities. 

• Use of infrared scanning to detect leaks. 

• Customer inspections to identify condensate leaks, diversions and 
faulty meters. 
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1900 

I 1910 

I 
1920 

1930 

I 1940 

1950 

I 1960 

1970 

I 1980 

1 
Totals 

~ of Total 

I 
I 
I 
I 
I ,, 

,,,, Ll 
~&';~;,,,sil: "'"' '"':.:-s'' 

£:.... __£_ 

141 109 

95 

10 

255 

451 

360 

_.§§.i 

141 1,834 

o.s 7.2 

KIIMilll C:lty ftnv lind LIGht C:omp~~ny 
c:. .. No. H0-·131 

FliT OF LOW PRIISURI ( 11 PIIC) STEAM LIN IS 

:z::_ --!::... _!Q:_ ..Y.:_ ...!£:... ..£... 

201 3,128 657 1,452 666 543 

2,062 662 345 

492 14 541 243 

318 500 202 423 

710 689 612 468 

400 29 95 108 

44 120 58 

~ 466 _ill. 604 1,741 

201 7,784 2,988 4,036 1,666 3,283 

0.8 30.4 11.7 15.8 6.5 12.8 

...!§:._ ~ ..!ill.!. _L 

490 515 7,902 30.9 

733 3,897 15.3 

1,290 5.0 

421 1,874 7.3 

32 32 0.1 

655 3,389 13.2 

12 1,095 4.3 

582 2.3 

564 _ill _hl31 21.6 

1,066 2,593 25,592 

4.2 10.1 100.0 100.0 

~le 1·11 
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long Ran91 Planning Study tht steam m~intenance 

increased tra. 5 to 10 including a supervisor and 2 labor 

tim~ of our visit on November 21, 1986, the KCPL Director of 

Services advised that the district heating distribution staff 

numbered 16 including 13 union, 2 supervisors and himself. The work 

accomplished in 1983 through October, 1986 under the intensive maintenance 

program initiated to reduce system losses fs presented on Schedule 1-22. 

This data was secured from KCPL in response to DR 218. In this response, 

KCPL also stated that records of repair work on the system were available 

only for the 1983-86 period. The intensive maintenance program was the 

result of a recommendation in "A Study of KCPL's Steam Heat Business" 

performed in 1981. This recommendation was to resolve the system loss 

problems, which reached about 45% in 1981, in an effort to minimize steam 

business losses. 

The extensive maintenance work shown on Schedule 1-22 is an indication 

of how far the system had deteriorated before corrective action was 

undertaken. In 1983, 206 meters were replaced and 215 repaired when the 

customer count was 177 which suggests the meter testing and repair program 

had been neglected. During 1982-84, 3718 feet of low pressure pipe was 

installed. Steam main which had served customers who left the system and 

served only to create losses was abandoned in the amount of 4807 feet. 

Although varying designs for installing the pipe probably exist in the 

very old segments of the system, the pr~inant ~ign is tM pipe 

insulated with calcium sUicate and encased 1ft concrete. ~a rej:lllir h 

Recesslry. the casiRt is Woken ~nd ~ftd wit~ U• ,e ~ ~ 



I 
I Kanan City Power and Light Company 

Cue No. H0-86-139 

I STEAM DISTRIBUTION SYSTEMS MAINTENANCE WORK 

1983 THROUGH 1986 

I 
I DR 218 

Through 

I 
Item 1983 1984 1985 Sep •a6 Total 

Steam Meters Replaced 206 81 94 37 418 

I Steam Meters Repaired 215 104 111 53 483 

I 
Traps Replaced 36 32 25 24 117 

Traps Repaired 46 34 31 16 127 

I Trouble Tickets Worked 0 0 215 170 385 

Expansion Joints Replaced 32 36 21 21 110 

I Main Valves Repaired/Replaced/ 
Removed 40 20 21 9 90 

I Service Valves Repaired/ 
Replaced 15 25 22 6 68 

I High Pressure Pipe Installed 
(feet) 48 405 0 3 456 

I Low Pressure Pipe Installed 
(feet) 1,445 2,273 506 728 4,952 

I Condensate Samples Taken 135 127 283 158 703 

Service Cut Off at Main 2 2 45 6 55 

I Abandoned Steam Main (feet) 4,310 497 4,807 

I 
Fly Ash Slurry Poured (yds) 1.452 814 2,266 

Major Steam Leaks Repaired 42 58 42 31 131 

I 
20 Major leats ~ired iR 1912 . 

I s-~~ . , 
I 

' >-~-~~-"-~'---"-"·~~-~"· --
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Tht ~IW pe ts welded into place; covered with calcium silicate insulation 

and Mr~PP~d in a htavy, black building paper. The excavation is.backfilled 

with fly ash slurry which encloses the repaired section; but the original 

co~rete envelope is not replaced. The slurry fs a mixture of fly ash 

collected w1th the pollution control app&ratus of a coal-fired boiler, water 

and sand and is used for non-structural purposes. The slurry sets up hard 

and appears to have adequate compressive strength for use as backfill. We 

have no test evidence that it will resist water and prevent external pipe 

corrosion which has been a major cause of pipe failure. Without test 

results to show resistance to cracking and water, HDR Techserv cannot 

confirm this to be a long term fix. 

The intensive maintenance program has shown good results thus far. 

System losses were 166,374 Mlbs an~ 156,745 Mlbs in 1985 and 1986, 

respectively, compared to 417,200 Mlbs in 1981. Expressing these losses in 

terms of percentage of input to the downtown system would be 22.6~ and 

26.4~. in 1985 and 1986, respectively. 

In summary, 46~ of the low pressure system has been in the ground for 

66 to 86 years and continuing maintenance cost to keep system losses within 

reason and provide a reliable system may be expected. 

Although the intensive maintenance program has produced good results. 

it will be necessary to continue the program to prevent the distribution 

system from reverting to its 1979 condition. IR addition to the reduction 

in system losses, it is encourag'iftt that the acthity on a"y of t~ 

ainteQftee items on k-.le 1-22 are ded htiftt. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

presents the steam main sizes and respective lengths of 

high pressure system together wfth the chronology of the 

i lation of the systems derived from the maps pn Schedules 1-27 and 

1-28. 

The medium pressure system is only 1653 feet in length with 1310 feet 

or 79% of the pipe having been installed in the 1950's. The high pressure 

system, which includes both lines connecting Heating Stations 1 and 3 to 

Grand Avenue, is 22,834 feet in length with 17,000 feet, or 75% of the 

system having been installed after 1950. About 25% of the system was 

installed in the 1920's and 1930's. 

The comparatively recent vintage for a major share of the systems 

_coupled with the higher operating temperatures of the lines contribute to 

the current good condition of these pipes. This good condition is further 

confirmed by the need to install only 456 feet of high pressure main since 

the start of the intensive maintenance program in 1982. 

The maintenance problem on the high pre$Sure system has been the 

failure of the bellows type expansion joints used for expansion 

compensation. The maintenance recored on Schedule 1-22 does not distinguish 

between high and low pressure expansion joints, therefore we do not know the 

frequency of failure of the high pressure joints. According to the KCPL 

Director of Stealll! Operations. the manufacturer of the failed expansion 
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C!ijS~ to have been stress corrosion of the metal. Stress 

1 induced by upos i ng a meta 1 in tens 11e 

stress to , ammonia, or caustic solutions which may be present in 

steam 1n small concentrations or fn street drainage that finds fts way 

to tht external surface of the joints. The problem may be resolved by 

identifying the offending elements causing the failures and using an alloy 

which will resist the corrosive action. We understand KCPL and the 

manufacturer are working on a solution to the problem. Failed expansion 

joints leak steam and must be r·eplaced for that reason and to provide the 

necessary expansion compensation to assure system integrity. 
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Power and Light Company 
No. HO-Ii-UI 

OF HICH PRISSURE ( 185 PSIC) STEAM LINES 

I 
g 1: .J.Q:_ 1211 _1.1:._ 1611 .J.L. Total I 

1920 1,186 1,924 3,110 

I 1930 473 2,318 2,791 
1940 0 I 1950 764 176 6,544 3,521 11,005 

I 1960 848 3,961 4,809 
1970 195 164 350 709 

I 1980 __f§Q 70 60 410 --

I Total 1,044 1,516 176 164 4,381 0 10,108 0 5,445 22,834 
% of 

I 
Total 4.6 6.6 0.8 0.7 19.2 44.3 23.8 100.0 

I FEET OF MEDIUM PRESSURE ( 105 PSI G) STEAM LINES 

I Decade 411 611 Total 

I 1920 54 54 108 

1930 235 235 

I 1950 760 550 1,310 

I Total 1,049 604 1,653 

~ of Total 63.5 

I 
36.5 100.0 

I 
I 
I 



, Ka-.a Power I Utht COMfMR)' . - , 
Caae No .. H0-81-1 II' 
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for Condition of the District Heating System 

~ strict heating system includes the steam production facilities in 

Avenue plus the steam distribution systems which includes the meters 

on tht customers' premises. 

&rand Avenue Station 

The boilers currently operable are Boilers lA, 6, 7 and 8 which range 

in age from 37 to 43 years and the equipment has been in operation or 

available for operation during this time. The use of the boilers for 

electric generation until late 1985 and the current use of the facility as a 

reasonably reliable steam source for district heating attest to adequate 

maintenance having been performed. However, the record does not show life 

extension or rehabilitation projects planned or performed for Boilers 6, 7 

and 8. The Pla~t Rehabilitation Study for Grand Avenue dated October 30, 

1981 prepared by Black and Veatch, Consulting Engineers (B&V), stated the 

following in Paragraph 3.5.1, Equipment Life: 

"The existing equipment and materials at Grand Avenue range in age from 
13 to 52 years. The metallic components of some of the equipment have 
probably exceeded their expected useful life. Based on operating 
history and the reported general condition, the equipment at Grand 
Avenue can probably continue to operate without major problems for some 
additional period of time. A risk of failure does exist for the older 
equipment which would affect reliability and ~vailability.• 

This rather elusive opinion does not give much comfort on the use of 

Grand Avenue in its present condition as a long range source of steam for 

district heating. The BlY study did not rec~d service life extension or 

rehabilitation of Boiler 7, 8 aftd 9 to ass~re 1 ~Hable lOft! ran~ s~rce 

of stMa for the district hnti~ syst•. The Ill Std.J ~l.nd that 
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advantage clai~d for retirement of the turbine generators was 

in operating and maintenance costs associated with the turbine 

~erators and the1r aux111ary systems. No analysis was made 1n the Black & 

Y~tch report of the impact which the retirement of the turbine generators 

would have on the Grand Avenue operating costs which would be charged to 

district heating. 

The causes for the physical condition of the steam generating 

facilities in Grand Avenue are the ages of the equipment coupled with the 

lack of life extension work on the boilers and auxiliary equipment. The 

mismatch between the boilers without electirc generation at Grand Avenue 

(discussed elsewhere in this testimony) and the needs of the district 

heating system, together with the apparent goal of KCPL to abandon the 

district heating system suggest reasons why life extension work has not been 

implemented. 

Steam Distribution Systems 

The high and medium pressure steam distribution systems appear to be in 

good condition and, with the correctiorl of the expansion joint problem and a 

program of orderly replacement of the very old segments when increasing 

problems signify useful life has been reached, the systems should be 

operational for 20 years. 

The causes for the condition of the low pressure distribution system 

are the advanced age of a major portion of the system coupled with external 

corrosion caused by water entering the concrete envelope and co.ing in 

contact with the pipe and expansi~ joints. The ~rete enwlope desi~ 

was a ... te for its tiu. tNt it co.ht ~t be @~ted to be pef"!NMntly 

iaqMnio.$ to water hdHtrati~. 
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An 1nalysis of the system losses on Schedule 1-4 shows the distribution 

to have acquired much deferred maintenance. Deferred maintenance is 

the practice of postponing work which should be don~. It is quite obvious 

from the system loss increases starting in 1970 that the system needed 

attention. Furthermore, the intensive maintenance program during the 1982-

86 time frame with resulting reduction of losses to reasonable values shows 

the distribution system could have been kept efficient if the maintenance 

work had been done on a prompt rather than deferred schedule. More 

effective long term management would have been to replace sections of main 

rather than the patchwork replacements performed in the intensive 

maintenance program. 

Deferred maintenance and the attendant increase in losses culminating 

in the 431,541 Mlbs lost in 1979 caught the attention of management as 

outlined in the 1981 "Study of KCPL's Steam Heat Business". A KCPL team was 

put together for the immediate resolution of the steam loss problem. The 

program has been successful with losses reduced to less than 157,000 Mlbs in 

1986; but the managem~nt question is why was the system allowed to proceed 

for so long without a good maintenance program? The absence of records of 

completed repair work prior to 1983 suggests that maintenance of the system 

in good condition was not a well organized effort and not very high on the 

KCPL priority list. It takes as much fuel to generate a pound of steam lost 

as a pound sold, and the savings with an active program to hold losses down 

could pay a portion of the program cost. 
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PreV~ftttve -.1ntenance is the practice of anticipating problems and 

correcting them in an orderly aanner on a pre-determined time schedule. As 

an ex~ple. it is logical to expect that steam mains in the ground for 80 

ye~rs aay need replacement especially when excessive maintenance problems 

surface. Sections of the system showing most serious problems would be 

replaced on a planned schedule rather than reacting to the emergency 

situations which occur at any time and demand quick resolution. 

With respect to Grand Avenue, management has planned the termination of 

electric generation at least since 1977 as stated on page 233 of the Wolf 

Creek findings. Furthermore, management was aware that such termination 

would require a substantial steam heat rate increase as illustrated on Chart 

2 following page 15 in "A Study of KCPL's Steam Business" prepared by KCPL 

in 1981. Three studies reviewed in later Schedules analyzed a great many 

alternatives for steam generation both in Grand Avenue and on the customer's 

site. One alternative not analyzed was the installation in Grand Avenue of 

new gas/oil fired package boilers to produce 185 psig steam and sized to 

supply the various segments of the district heating system load pattern 

(Schedule 1-16) most efficiently. The boilers would be equipped with 

modern, centralized controls requiring minimal operating labor. 

In its March, 1986 Downtown Steam System Conversion Study, (OR 2148) 

KCPL dismissed the use of natural gas because of expected price escalation 

and potential service interruptions based on some industrial service 

interruptions in 1980..82. Although maaa~t has siRCe selected Aatural 

gas as the base fuel for Grand AMINI, there is 10 e>tideace tMt KCPl has 

developed a plan for ste. puntioa t.Mt .-1~ ~at ~ u ~ CORCept of 

the MW boilers ft'Scri~ and lNnt~ gas as tM -. fu1. latunl gas 
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d be j~dted on current conditions in the marketplace rather than 

o~ curtailment experiences. A plan in~orporatfng the new package 

ler concept is included in Mr. Miller's testimony. 

The establishment of an effective marketing program is an important 

~nagement function; and the declining loads served by the KCPL distr~ct 

heating system suggest that such a program has not been in place. As is 

true in many district heating system service areas, natural gas is the 

competition. In the various options considered by KCPL for the future of 

the system, the cost of natural gas is lower except for one or two plans. 

However, the natural gas cost used in these analyses considered only the 

energy cost adjusted for conversion efficiency. Where the energy enters the 

customer's premises in a form other than usable heat, such as natural gas, 

oil or electricity, the cost of the energy plus the cost of converting this 

energy to usable energy is borne by the customer. If the conversion is to 

on-sit~ steam generation to displace district heating, the costs include the 

capital cost of installing a boiler and its fuel handling equipment; the 

labor cost in operating and maintaining the boiler; the value of the space 

required by the equipment and the stack, or flue, if venting is necessary; 

insurance costs and the cost of redundant boilers if reliability is a prime 

consideration. Adding these ancillary costs to the cost of usable energy 

based on the efficiency of the conversion equipment gives a total energy 

cost for comparison with the alternatives available to the customer. The 

cost of heating with various fuels and the~l energy resources is discussed 

in Mr. Dahlen's testiamy and is based Oft this total energy cost. If the 

cost comparison thus deten~ined favon district ~u-.,. a wuld be a 

tc.ngible ldvantage for _,.lyi-. tie ~1 __., a 

buildi~. -. .... wt~ ~h ~U~ie .... are ahe 
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• whieh building owners and Mtnagers may consider as offsets to a 

re~soB~blt tangible disadvantage. The convenience of district heating gives 

them one less major item to be conctrned wfth. Problems associated with 

h .. ting system reliability, management of personnel to operate and maintain 

equipment. fuel purchases, and conformance with regula~ory requirements are 

avoided. 

The marketability of older buildings can be enhanced if the building is 

served by district heating. An older building connected to a district 

heating system could have a higher value than the same building if it had an 

old, inefficient and high maintenance cost boiler. 

Architectural freedom in the design of new buildings can be enhanced by 

district heating. Parking of cars in lower levels is an important feature 

of new buildings; and a boiler plant encroaches on this space. Furthermore, 

the architect must design around the flue if the plant is vented; and 

provide for oil storage if the building purchases its gas fuel on an 

interruptible rate. In the design of on-site heating systems, the 

architect/engineer calculates heat loss and gain of the building which, 

together with an estimated diversity of loads, gives the rated output 

required of the heating equipment. To be on the safe side, the boiler 

output rating is selected with a design margin and the boiler may be larger 

than necessary. With district heating the customer purchases thermal energy 

in the exact amount to meet his needs without the cost of excess capacity. 

District heating systems do market sliiCcessf~tHy apht~t 1owr cost 

a 1 ternati ves such as Bttura 1 ps; blit it takes a ftten~i~ effort by people 

dedh:ated to the dhtrict heati~ ccmcept iM ca•ht of sen i~ the 

htta~n1es, 
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s~ry, i·: i$ our opinion that effective management of the district 

by KCPL should have included the following: 

An effective. well organized and staffed maintenance program prior 
to 1982 when the great increase in system losses forced some action. 

• Consideration of new low pressure package type boilers designed 
specifically for the heating system and using natural gas/oil 
standby fuel evaluated under the current conditions in the 
marketplace for fuels. 

• Use of the total cost of gas service to the customer rather than 
just the energy cost in comparison to the cost of district heating 
under the various scenarios analyzed. 

• The establishment of an effective marketing program. 

• Formulation of an effective long range plan for the perpetuation of 
the district heating system. 
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EXHIBIT NO. -----
2 

SPONSOR: P.E. Fuller 
CASE NO.: H0-86-139 

REVIEW OF 

KCPL PLANT REHABILITATION STUDIES 

GRAND AVENUE STATION 

Prepared by Black and Veatch 

Consulting Engineer 

Dated October 30, 1981 

and June 15, 1986 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t~ in response to DR 212, art revi~Mtd together 

&s one is extcutivt s~ry of the other. Based on the age and 

of Grand Avenue, the need for added steam generating capability to 

ly load the steam turbine electric generators, th .. cost of rehabilitation 

and upgrading the plant and the inefficiency of power generation at Grand 

Avenue compared to other resources available to KCPL, the study concluded 

that steam turbine generators 1, 7, 8 and 9 be retired in 1984. These 4 

turbines constituted all of the electric generating capability in Grand 

Avenue except the back·pressure, non·condensing steam turbine 5. Merits 

claimed for such retirements were decreased steam turbine operation and 

maintenance expense, system plant heat rate reduction and a reduction in the 

system forced outage rate. The plan to retire the turbine generators was 

stated as not affecting the schedule of constructing new, coal-fired units 

by KCPL unless the service life and capacity of the units could be 

maintained until 1995. Each utility must maintain generating capability 

(Kilowatts) to serve its system load plus the reserve capability dictated 

by the power pool of which the utility is a member. When electric 

generation is retired, it must ultimately be replaced by new generating 

resources, either installed by the utility or purchas~d from another utility 

with an excess in power generation. In this case it is apparent that if the 

Grand Avenue electric generation is retired and electric load projections 

prove valid, a deficiency in KCPl power resources wi11 not occur until 1995. 

Therefore, if Grand Avenue is to be a factor in postponing the acquisition 

of a new coal-fired plant by KCPl • it aust be tept operatio~l ~til 1995 

ind beyond. 
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The fe&sible rehabilitation plans considered tn the study were as 

follows: 

Plan A. Recondition Steam Generator lA 

This boiler was in need of substantial repairs including retubing 

caused by the cycling duty in its role as a standby unit. After 

rehabilitation, it was suggested Boiler 1A would be maintained as hot 

standby for the district heating load during the heating season. Boiler lA 

was rehabilitated, but it is kept in cold reserve and not operated. 

Plan B. Install Electric Steam Generators 

The report stated that electrode boilers with rated output up to 

120,000 lbs per hour were available at the time which could supply steam on 

short notice - zero to full load in 5 minutes when pegged (kept hot) with 

100 psig steam. This plan was to install 2 such units for emergency use to 

supply the heating system if one of the coal-fired units should go down. 

Plan C. Minimize Generation 

Under this plan, all electric power generation at Grand Avenue would be 

retired except Turbine 5. Retirement of these units wo~ld eliminate the 

operating and maintenance costs associated'with these turbines and auxiliary 

systems. The plan also suggested that, if only natural gas were burned, the 

labor and maintenance expense of the coal and ash handling equipment could 

be avoided. The repair of Boiler lA outlined in PlaR A would be dofte. 
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tn 1 1995 according to the study. Retir~nt was 

as th~ r~asonable alternative. However, there was no study made of 

the which the elimination of electric generation would ha~e on the 

operation and costs of the district heating system. The mismatch between 

the Grand Avenue boilers and the requirements of the district heating ~ystem 

was not analyzed and no planning was suggested to replace these boilers with 

more economical steam generating resources. In short, the rehabilitation 

study for Grand Avenue offered nothing pertaining to future base load steam 

generation for district heating. Such an evaluation would have been useful 

in planning for the district heating system. 
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00.-----
Fuller 

CASE NO.: H0-86ml39 

REVIEW OF 

A STUDY OF KCPL 1 S STEAM HEAT BUSINESS 

Dated December, 1981 
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It cf the study is a history of the district heating system. 

AI tn a~fty other systems. it was started early 1n the electric utility 

tndustry when power plants were centrally located and used steam engines for 

power generation. These engines exhausted to the atmo~phere; and it became 

apparent that the exhaust steam could be directed to heat customers through 

a distribution system of underground pipes thereby using a portion of the 

the~l energy which had been wasted. With the improvement in generation 

technology, steam turbine condensing power replaced steam engines; and, if a 

cogeneration cycle with steam turbines exhausting to the heating systems was 

not avanable, steam was produced in heating plant boilers and fed directly 

to the district heating system. Cogeneration is defined in Schedule 1-1. 

Starting in 1929 the Grand Avenue Station became the primary steam source 

for district heating. 

The study report comments on the minimal extensions to the heating 

system in tpe 20 years prior to 1981. The statement is made that there had 

been very little growth in the number of customers during this period; 

however, reference to Schedule 1-4 shows the number of customers actually 

declined from 314 in 1960 to 210 in 1980. 

Operation of Grand Avenue for both electric generation and steam 

production at the time of the study was outlined on page 6 of the study. 

Steam for the heating system was supplied from the 650 psig header through 

pressure reducing and desuperheating stations or from the exhaust of the 10 

MW Turbine 5 operating on a cogeneration cycle. Electric gener~tion ~t 

Grand Avuue was projected to decline wit~ Hf'O ~Uon be.JOOO 1!90 (page 

6}. 
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the of the study, &rand Avenue served mainly as a peaking plant 

d1stribut1on point for electric service to downtown Kansas City. 

th~ district heating syst~m, electric generation for peaking and 

sttndby service to downtown Kansas City would still have been required 

unless changes in the downtown electric distribution system were made. 

KCPL estimated the operating and maintenance (O&M) costs at Grand Avenue 

would be reduced by 67~ if Grand Avenue were operated only as a standby 

plant for the electric system with natural gas fuel for the boilers (page 

7). 

The price of steam and loss of customers during the 20 year period was 

discussed in the study report and the values agree closely with those on 

Schedule 1-4. KCPL claims the district heating system never had earned a 

reasonable rate of return on the steam investment. Table 6 in the study 

shows key financial results for the period. For 5 of the years, during the 

1974-1980 period, including the last 3 years of the period, KCPL claims the 

revenues generated from steam sales did not fund the operating costs. Both 

of these shortfalls suggest the district heating system was being subsidized 

with other KCPL funds. The steam business decision tree in the study 

covered 24 different cases with the following variables: 

• Operation of Grand Avenue with and without electric generation 

• System steam losses and unaccounted for 

• Constant or increased steam sales 

• Rate of return on investment 

Price escalation of natural gas 
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the 11s~ptions concerning these ~ariables that were in the 

have • oven invalid; therefore no further discussion of the 

concl~stons drawn for the various scenarios is made. It is noted that Chart 

Z the KCPl study shows a substantial increase in s~eam rates would be 

necessary in 1985 if, as projected, electric generation at Grand Avenue 

was suspended. 

In this study, the rate for steam heat is compared directly to the rate 

for natural gas service. Since the use of natural gas fuel requires a 

capital and O&M cost for customers converting from steam heat to gas or for 

new buildings, the cost comparison should have included these added costs 

for natural gas which are not encountered with district heating. Certain of 

the recommendations made in the study deserve further discussion. 

A recommendation was made to establish the steam business as a 

distinguishable profit center or KCPL subsidiary under the direction of a 

Director or Manager of Steam Operations reporting to a Vice President who is 

made responsible for developing a plan for the long-run profitability of the 

steam business or its eventual divestment. We concur with this 

recommendation as it offers an opportunity to develop, operate and account 

for the district heating utility as a separate entity to determine whether 

or not it can survive without subsidy. The rec01111endation was followed with 

the direction given to the Director to minimize steam business earnings 

losses in the short run and improve profitability in the long run: 

• Immediate resohttion of ti&e steam loss pro•lem. 

This rKQIIII!ltMatioa res~l~ h the iateuhe ll!liateMKe: ~­
institute4 ~ the dirKthM~ of the lir«tw of Ia~l ~ices 
1M Ste:am a,.ruions wit~ the ~f lusu fl"a U.t 451 
to !8. 
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~ of steam pr1ct increases c~nsurate with profitability 
~~&ls and competitive energy sources. 

A steam r&te Case NO. HR-82-67 was pending at the time this report 
was completed and published. The first steam rate case (filed after 
the report was published) was Case No. HR-83-245. 

• Investigate further the desirability of large customer additions and 
pricing to absorb existing or future steam capacity. 

This effort resulted in the signing of Corn Products Company (CPC) 
to a contract for a process steam supply estimated to be more than 3 
times the requirement of the Downtown System. A filing for a steam 
rate increase was withdrawn after signing of this contract. 

• Investigate further the impact of retiring Grand Avenue in its 
entirety and look at the feasibility and economics of providing 
steam supply with electric power purchased from KCPL. 

This recommendation probably set in motion the activities 
culminating in the proposed plan for conversion of the Downtown 
System to on-site electric boilers or all-electric heating systems. 

• Analyze the accounting allocation procedures to ascertain if the 
allocation system accurately defines the true costs of the steam 
business. 

We have some concerns with the present allocations to district 
.heating which will be addressed by Mr. Dahlen. 

A second group of recommendations was to investigate the possibility of 

KCPL divesting itself of the steam business by: 

• Selling the steam business "as is" upon retirement of the Grand 
Avenue; 

• Selling the steam business follc~ing potential refurbishment of the 
distribution system and retirement of Grand Avenue. 

• Consider as an a 1 terna t ive to retiring Grand Avenue, the 
refurbishing and structuring the operation of the plant over the 
next 10 years to operate as a co~Hration project. Establish a 
separate company to operate the facility~~ sell cogen~rated 
electric energy to KC"-. 
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firtt 2 on ling the st~am 

to considtr e the systtm; therefore these 

y went urultti1:Jta. WI know of no study Mdt of the 

on concerning the possibility of a separate company 

ng 1 cogeneration facility. 

The investigations recommended as a result of this study present valid 

directions for further analyses and action. The reaction to those 

recommendations which were followed are covered in the later studies to be 

analyzed. 
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law1nt ptragraphs art the Introduction and PurpQ~ section of 

tho executive s~ry in this study report: 

After supplying low-pressure steam service in downtown Kansas City for 
nearly 100 years. a series of recent events foc•!sed KCPL • s attention on 
the urgent need for a long-range study of the downtown steam system. 
On March 9, 1982, the Electric Supply Coordinating Committee (ESCC) 
issued a Statement of Scope for the Long-Range Steam Heat Planning 
Study. The purpose 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 technically 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 requirements. 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 System was described in the study report and, in general, 

agrees with the discussions in our report on the current status of the 

system with reference to the age and condition of the steam distribution 

system, steam losses and unaccounted for, the use of the Grand Avenue 

boilers to serve district heating without electric generation in the plant, 

poor system load factor, decline of customer base and steam sales and the 

allocation of all remaining ~rand Avenue costs to district heating after 

retirement of the turbine generators. 

Two factors were noted that pose a question on the validity of the 

economics analysis in the study. The futlire stea~~ sales are RNsed on 

projected 1984 stea~~ sendout to the downtow s,yst. of 881.000 Kibs. lOS 

losses and s.tles of 109.600 Mlbs of stea~~ and held a.st.tnt fw the to ~ars 

coveNd ift tM st.Q. ktal 1!14 sales to the -.tow s,ysta •A 507.324 
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o~ decline. The cost of natural gas was projected to tncrease at 

,yHr through 1986 1md 10.61 per year thereafter. The projected 

1916 cost~~ $12.33 per MCF which is substantially higher than the actual 

cost during the year. 

The several plans analyzed by KCPL were based on the following 

guidelines: 

1) KCPL will continue to provide steam service in the future. 

2) Alternatives such as discontinuing service, divestment or 
establishment of a non-regulated subsidiary are beyond the scope 
of the study. 

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 strategies for an effective long range plan were: 

1) Provide downtown steam service competitive with natural gas as an 
economic and reliable heat source for the long term. 

2) Maintain steam heat rates to allow KCPL to recover fixed and 
variable costs of steam heat operation and earn an adequate rate­
of-return on steam heat investment. 

Conformance to these guidelines and strategies will be discussed after 

the analysis of the conclusions and recommendations made as a result of the 

study. 

Technology options for steam generation were electrode boilers. coal 

fired package boilers and fluidized bed boilers st•died with the objective 

of making a steam geMrating technology chaage by lHG. ~~~ this st~y. 

shutdowR of the Grand AftmM electric geMrating -.ip!IIIIIMt was ~J«ted for 

lHQ. ...,_ costs associated with uch technolev for .- ~ 

boiler are as ~ll~: 
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El~ctrod~ 8o11~r 

Package Boiler - Coal Fired 

Fluidized Bed Boiler 

$ 1,000,000 

14,000,000 

9,000,000 

An addition to the electrode boiler price would be the cost of a 40 MVA 

transformer to supply current to 4 such boilers. The above costs are ba~ed 

on 1982 dollars. We have not researched the cost of these boilers to 

confirm the values presented by KCPL. 

A notable omission from the techologies studied was gas and oil fired 

package boilers. The omission may have been prompted by the high cost of 

natural gas projected in the study; but these cost projections have not 

materialized. 

The effect of acquiring a large, high load factor industrial process 

steam load was again discussed. If the load would be large enough, the 

plant could stay on coal throughout the year. At loads below 100,000 

lbs/hr, boiler operation on coal becomes unstable requiring a fuel switch to 

natural gas. Also the fixed costs and rate of return would be spread over 

more Mlbs sold resulting in rate moderation. Conversely, there would be an 

adverse effect on rates if, as has happened, the steam sales should decrease 

thereby spreading the fixed costs over fewer Mlbs sold. 

The following planning scenarios were developed by KCPL for study and 

pro forma annual operating statements were run for eac~ of ~ cases for the 

20 year period: 
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base case is blsed on continuing operations in a "business-as-usual" 

approach to serve the projected system loads. Grand Avenue is operated for 

electric generation until 1990. After 1990 costs relat1ng to electric 

generation are eliminated and the remaining Grand Avenue costs are charged 

to district heating resulting in an increase in O&M costs for the heat 

utility. Gas is burned to provide hot standby and is burned in the 

operational boiler when the load drops below 100,000 lb/hr. The conclusion 

of this KCPL analyses was that steam cost would be noncompetitive with 

natural gas on an energy cost only basis during the 1980's and the energy 

cost difference would increase substantially with the shutdown of the 

turbine generators in 1990. 

The comparison between the cost per MMBTU for natural gas and steam 

used in all cases developed warrants further discussion. The cost per MMBTU 

for gas is the cost per MCF {approximately 1 MMBTU) divided by an estimated , 

system efficiency of 651 and represents the useful heat energy available to 

the customer. For steam, the cost per MMBTU is based on the total heat 

content of the steam which is not all usable heat. As an example. the 

projected 1990 cost of steam in Case 1 was $38.20 per Mlb and $32.82 per 

MMBTU {page 38). To achieve this cost per MMSTU the steam must have a 

usable heat content of 1164 BTU per lb which is the total heat in steam at 

15 psig, dry and saturated. However, when the steam is cOAdensed in the 

heating system, the condensate will contain 180 ITU per lb wirich is not 

usable for heating uless ther~~DStatic traf~S or ~iars are iMtaHu to 

taite heat tTa the ~te before it is te .... • U s~ 

were-~ te ~the talutenate tn;u etwe te 1• "F ITU 

pef' 1 the --~~- heat --1~ ·~ te Ill p!W 1~ ~ the teet 
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136- per MNITU of usable heat. This value should have been used for 

son with the cost per usable MMSTU with natural gas rather than the 

$3!.82 value developed for 1990 in the KCPL study. If the heat extracted 

f~ the condensate to reduce temperature to 140 oF is not used for heating 

the usable heat would decline to 984 BTU per lb of steam and the cost per 

MMITU would be $38.82 rather than the $32.82 in the report. Applying this 

theory to the other steam heat costs in the study will increase the 

indicated cost per MMBTU. 

In these analyses KCPL continued to use the price for natural gas for 

comparative purposes without the capital costz for conversion to natural gas 

and the O&M costs incurred with an on-site gas fired boiler to arrive at a 

total cost for using natural gas fuel. Calculating the total cost for using 

natural gas would narrow the cost differential between the various scenarios 

developed in this Case 1 and the following cases involving the installation 

of new steam generating equipment. 

Case 2 (Seasonal Services). 

This scenario suggests supplying steam only during the 6-month heating 

season after the turbine generators are shut down in 1990. This plan would 

reduce the price of steam compared to Case 1 but would still be higher than 

natural gas. It has been our experience that shutting down steam 

distribution systems during the summer accelerates the deterioration of the 

system and is not rec0111111ended. 

Case 3 (Electrode Boilers fOr Standby). 

Two 135,000 lb/hr electrode boilers NOU1d be iMtaHed fOr sta~y service 
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reser~e to ass~ load on short notice. One of the existing boilers would 

t~n be retired from service. The resulting price of steam is non­

eo.petitive with natural gas. 

Case 4 (Electrode Boiler for Minimum Load). 

The electrode boilers installed in Case 3 would be operated during minimum 

load periods (less than 100,000 lb/hr) to reduce gas burning and O&M costs. 

The resulting price of steam was noncompetitive with natural gas. 

Case 5 (Coal for Minimum Load). 

Boiler and coal pulverizer modifications would be made to allow an existing 

boiler to operate at less than the 100,000 lb/hr now considered as the 

minimum load which can be generated on coal. This would allow coal to be 

burned the year around; however the projected price of steam would be 40% 

higher than natural gas without amortizing the capital cost of the 

improvements. 

Cases 6, 7 and 8 

Each of these cases incorporated one of the new technologies phas~d in prior 

to 1990. No case resulted in a competitive cost for steam heat versus 

natural gas except the electrode boiler option which proved competitive in 

the long range. 

Case 9 (Large Customer} 

In this case a large stU~~ customer is secured to be seniced starting in 

1984 aftd electric paeratiOR ia Craftd AveRue h retired i~ 1!90. ~ 

C\IStWif' .as usUIIIM to ,...ire 251.000 lu per*" • lOCI ~1 lMd 

~- w t,.tte.a ~au ef stMa per ,_r~ tM fbu tGSU 
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tive with natural gas. However, any further capital expense 

as electrode boilers for standby or life extension of the Grand Avenue 

boilers would have to be borne by the large customer and retaining this 

customer might be in jeopardy. This is the only scenario that provided a 

1990 steam cost to the downtown customer competitive with natural gas. 

Rehabilitation of the Grand Avenue steam generating facilities was not 

studied by KCPL because of a lack of engineering data on the feasibility of 

the program. Furthermore, the cost of rehabilitation would make steam cost 

even less competitive; and in Case 9 would be paid for through increased 

rates to the new large industrial customer. 

The recommendations made for a long range plan for the Downtown System 

were 5 in number. 

The recommendation was made to secure the large, high load factor steam 

customer as 'soon as possible. The 1 ater contract with Corn Products Company 

(CPC) accomplished this goal although the steam purchased by CPC did not 

come up to expectations. Since National Starch took over the plant, steam 

sales further deteriorated to about one-fourth of the originally expected 

sales. HDR Techserv agrees with this recommendatiO'n as substantially 

increasing the system load and load factor reduces the unft cost of 

producing steam. 

T~ second rec01111endation covered the ti!m! before the new hr;e 

customer is served and suggested tMt &ra•d A~~ toftti~ to be operated 

u a joint un fKHity {stH~~ el ~ to i~~Pl-~t 

~ies of oper&tieft to '--··• st~·s F--• the 

\liD•~~ wit~ t~h ~~~~RJ-It 
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Tht third r~commendation was to continue the use of the existing 
.. 

boilers r~ther than changing to new technology for steam production because 

its perceived inability to compete with natural gas. HDR disagrees with 

the bases on which this recommendation was made. The cost of steam heat to 

the customer with the new technologies compared to only the energy cost for 

natural gas without the added capital and O&M costs which must accrue to the 

on-site gas use option. The installation in Grand Avenue of new natural gas 

fired package boilers with oil standby tailored to match the needs of the 

district heating system was not studied. 

The fourth recommendation was predicated on not securing the la1·ge 

steam customer, and suggested a course of action the salient features of 

which were: 

1) By the end of 1985 stop adding new steam customers to the system. 

2) Promote customer conversion to electric heat with incentive rates 
and possibly leased electrode boilers. 

HDR Techserv does not concur with these recommendat·lons. Giving 3 

years notice that new customers may not continue to be added to the system 

if the large steam customer is not secured would have a negative effect on 

any marketing effort which might be made. HOR Techserv does not agree with 

the conversion to electric heat because the alternative of natural gas fired 

on-site boilers was not analyzed as an alternative. 

The fifth rec~ndation was to update this study at ieast every 2 

'\S 
.nd 

cate 
ed a 
190 

;sued 
em • 
. ~Has 
;team 
:tiOO· 

haS been 
•rsion 
\on studY 
i ng gas 
;ost of 

iS 

~t thiS tilT 
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1) The acquisition of the large, high load factor steam customer as 
discussed. 

2) The Grand Avenue was operated as a joint facility only until 
November 1985 rather than in 1990 as planned in the report.. It is 
noted in the Wolf Creek Report and Order (Case Nos. ER-85-128 and 
E0-85-185, page 233) that KCPL's System Expansion Alternative 
Committee concluded that the downtown electric network support be 
transferred from Grand Avenue and, upon commercial operation of 
Wolf Creek, the electric generation at Grand Avenue should be 
retired. On page 235 of the proceedings, the Commission found 
that it would be improper and inequitable to continue to allocate 
Grand Avenue costs to electric service. These findings offered a 
basis for retirement of electric generation in 1985 versus 1990 
stated in the report. 

3) The existing boilers were kept in operation. 

4) A KCPL Internal Services and Operations Mission Statement issued 
in 1985 stopped the connection of new customers to the system. 
Although this was to be done only if the new large customer was 
not secured, the substantial shortfall in the anticipated steam 
sales to CPC may haye been deemed justification for this action. 

5) A program to promote customer conversion to electric heat has been 
formulated as set forth in the Downtown Steam System Conversion 
Study dated March 1, 1986 prepared by KCPL. This conversion study 
did not address the total cost to the customer of installing gas 
fired boilers on the customer site in comparison to the cost of 
its on-site electric boiler proposal. 

Comment 

Certain of the data assumed for comparative cost projection~ is 

currently outdated and the comparative costs are not applicable at this time 

as follows: 

1) 

t) 

The 427.964 Mlbs of ~t~ 
substantially less than t~ 
used tbro~t t,_ !CtPl 
be tM 1ncruse h~ 11m1t cons 
fh" CO$U on tM ~H Rl 

steam sales i~ 1916 ~re 
~RmNI sales of Mlbs 

~ ~ff~t ~ld 
d ~to tM of 
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is now the only fuel burntd in Grand Avenue. 

r~nt of e1tctric generation in Grand Avenue was advanced 
froa 1990 to late 1985 as previously discussed. 

The salient feature of this long range planning was t~ promote customer 

conversion to electric heat with incentive rates and possibly leased 

electrode boilers if steam sales could not be greatly increased. Although 

the CPC load was secured. steam sales to CPC and to National Starch did not 

come up to expectations, and major buildings such as the AT&T building and 

Kansas City-1 building opted for electric heat. 
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The history and the events discussed in the review of the 1981 and 1982 

KCPL ste .. heat studies together with the termination of electric generation 

in Grind Avenue, the loss of the major part of the Corn Products Company 

(CPC) process load; the deterioration of the downtown distribution system; 

continued customer loss and reduced sales all of which resulted in operating 

tosses caused KCPL fn August of 1984 to investigate solutions to these 

problems. 

In June and July of 1985, in response to a show of anxiety by the 

customers, KCPL committed to the steam customers that the company would 

"provide the energy needs of all of its customers and not abandon anyone". 

The purpose of the Conversion Study was to discharge this commitment by 

evaluating alternative methods of providing steam service that would meet 

the objectives of both KCPL and the customers. For KCPL the objective was 

to reduce financial losses and for the customers the objectives were stated 

to be to increase the efficiency and reliability of steam service. It is 

noted that an objective to provide steam service at a competitive cost was 

not specifically stated; although increased efficiency of service could be 

construed as holding rates as low as possible. 

Abandoning the district heating system and sale of the system were 

considered and rejected. Abandoning the steam system was rejected on the 

premise it would result in a "financial disaster" to many custeiiiiers due to 

the cost of adapting to a new energy source. These costs would include not 

only the energ,y cost of the new source but also the capital cost of adapting 

to the new source. As an example, a switc .. to aabwal gas requires space 

for hstaHation of tM gas-fi'" t~oner 11M leatin, a stact tMic~ ceuht 

add sllbstantial cost to a aat.nl ps conftniaa. It h ~ tMt it RJ' 
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for s~ cust~rs to conntct to an alternate source; but, 

thtrt are to natural gas taking place quite regularly. The 

r~cent co~wershm of a hrge motel where a major concern was set•vfce 

reliability is an example. KCPL is not consistent concer~ing the cost of 

on-site boilers using natural gas fuel. In its comparison of its various 

alternative steam generating resources for district heating, only the energy 

cost of natural gas was used for the on-site gas fired option. The costs of 

the alternative steam generating resources included capital and operating 

costs and were shown to be non-competitive with natural gas. KCPL should 

recognize that there may be more to converting to natural gas than just the 

energy cost; however, no effort is made in this study, or the previous 

studies, to evaluate on-site gas conversion based on total energy, capital 

and operating and maintenance costs (O&M). 

Sale of the steam business was rejected on the basis that it 

transferred KCPL's p~ob1ems to a new owner, and this new owner would also be 

forced to increase rates or subsidize steam customers with other funds. 

Rejection of this alternative was premature. Interested parties should be 

given the opportunity to present proposals for purchasing the system 

including planning for system improvements and estimated steam rates 

necessary to support the system. Downtown steam systems have been sold in 

several major cities to operators skilled in district heating and whose goal 

is to make systems profitable by reducing labor costs. overhead costs and 

developing an active ~arketing campaign to keep existing c~stomers ind 

secure new ones. Mr. Da~hm will present data ~ t~ recent s~hs of 

district hHting systtm. ~ ~m~- «!Ill costs aneutM te ~ su. 

hut systa ~id be eU•iNtM ~i~~9 bM,.t:l~ ~t' ')t-f' ~iH 

s~~ u t,erSt$ ~h:~ cal~ M "t h~ ~ ftn~ ~ 
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~sine's 1s district heating aight allow competitive steaa rates to be 

established. The matter of costs. especially the allocated costs will be 

discussed further in Mr. Dahlen's testiaony. 

The two alternatives deemed feasible by KCPL w~re to continue the steaa 

business with steaa produced at Grand Avenue or to generate steam at the 

customers site with electric boilers or electrode boilers for the larger 

loads or combination of loads. With the electric option, the conductor 

delivering electric energy to the customer would replace the inefficient 

high maintenance cost steam distribution system. Four options were 

considered for continued use of Grand Avenue as a steam generating resource. 

Option 1 was to continue using the existing boilers and expend only 

those capital dollars necessary for service reliability. Problems with this 

option include the mismatch of these large, high pressure boilers to the 

duty cycle to serve a low pressure (185 psi) steam load discussed in the 

review of previous studies made by KCPL. The initial cost of rehabilitation 

estimated by KCPL is $2,5'73,000. Although this is the least capital 

expenditure of the options studied, the continuing O&M costs including high 

labor costs to operate the boilers over a 20-year period would be 

substantial. 

Option 2 was based on installing new technology steam generating 

facilities in Grand Avenue including consideration of stoker fired, 

pulverized fuel and circulating fhtidized bed boilers {all coal fired). 

Certain of these options were disc~ssed in ~ 191! lG09 lantt Planning 
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~r~ upon in th1s study. Thes~ new technology options 

~re KCPL because the savings in O&M costs due to reduced labor 

costs would not offset the high capital cost to implement each 

teclmology. 

Option 3 was to replace the existing boilers with large electrode 

boilers sized for a total steam generating capacity of 350,000 lbs/hr 

supplied by five 70,000 lbs/hr units. Boiler lA, the existing gas and oil 

fired boiler would be used for standby purposes. The availability of 5 

electrode boilers coupled with the ability to turn down the output of this 

type of equipment provided maximum ability to match boiler capacity with 

load over the steam system load pattern. KCPL projected 52 people to 

operate this option which seems counter to their statement that "electrode 

boilers are simple to operate and maintain". When the study was performed 

Grand Avenue was burning coal as the base fuel and a staff of 72 was 

required. Since the selection of natural gas as the base fuel in March 

1986, the plant operating staff has been reduced to about 36 persons. 

Although the estimated capital cost is substantially less than for coal 

fired options, the combination of high electric energy and labor costs 

coupled with steam system distribution losses and maintenance costs and the 

fixed costs of the investment result in this option being the least 

attractive of the options invoiving steam generation at Grand Avenue. This 

Option 3 would require expansion of the s~&bstation adj~cent to Grand Avenue 

to serve the estimat~ electrode boiler winter demand of 130 MW. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4 was to continue prtstnt operation but install small electrode 

lers in Grand Avenue for light summer steam loads. The existing Grand 

Avenue boilers would bt continued in operation to serve winter loads. The 

disadvantages of continuing to operate the existing boilers discussed in 

Option 1 coupled with no labor savings and the high electric energy cost .to 

supply steam load and system losses during the light load period (8 months) 

and the capital cost involved rendered this option less advantageous than 

other options including Option 1. 

An alternative defined as Distributed Electrode Boiler Alternatives was 

included in the KCPL Conversion Study. This alternative involved the 

retirement of Grand Avenue; installation of electrode boilers at various 

locations to serve groups of major steam customers via segments of the 

existing 185 psi distribution system retained for that purpose and 

installation of on-site electric boilers for remaining customers. This 

alternative was selected for further economic analysis with 5 different 

scenarios based on serving varying groups of customers with electrode 

boilers located at different locations. 

Refuse-Derived Fuel (RDF} Facility 92tion 

The practicality of converting Grand Avenue to a resource recovery 

plant using municipal solid waste ftJr fuel was considered by KCPL and found 

not to be desirable or economically feasible for the following reasons: 

1) Site limitations at Gr~nd Aveue would ~~t only a 500 ton per 
day resource recov1ry plant ~ich would ~ate only 120,000 
1 bs/hoor of stHm. 

2) The capital ~st of $41 ci111~ .as est~ted 
ttPl•s .. i11de does ~t ~ 1fa11iftlll'1&11<11e 

~tift~ optiON Stditd. 
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of id w&ste 1s greater during the summer when 
ts at its n1•um. 

OPM~nt of ~ resourct recovery plant at the Grand Avenue 
together with the ~ttendant truck tr~fffc would not be 

C~Pttiblt with the plans to develop the are~ into a cultural and 
civic district. 

This potential thermal energy source was not adequately studied by KCPL 

before summarily dismissing this option. Reasons 1 and 4 may be valid for 

not establishing the facility at the Grand Avenue site. However, based on a 

Jackson County population of 614,000 and an estimated daily waste generation 

of S lbs per capita, approximately 1500 tons per day of waste would be 

produced. A new site should be investigated to satisfy the space 

requirements of a larger facility and with appropriate traffic patterns all 

designed for minimal impact on the en~ironment. Reason 2 is not valid 

without supporting data on the economics of the resource recovery facility. 

Revenues would be generated not only from the sale of steam, but also from 

the sale of electric energy which could be generated with a large plant and 

from the tipping fees charged for receiving solid waste at the plant. 

Tipping fees could be a substantial revenue source if solid waste management 

with remote, high cost landfills is the present method of waste disposition. 

Reason 3 would be true in any resource recovery plant which must burn 

available solid waste with only a variable district heating load as its 

energy market. An operating cycle which wouid balance the heating load 

pattern shown on Schedule 1-15 with the flow of solid waste is oot possible. 

Either a large, high load factor (s~r load process load ~st be 

developed or electric geRerttion i~stilled to ~tilile e~~s ste~•. 

effie 
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is o~r understanding that a study is being undertaken to investigate 

construction of a solid waste/resource recovery plant in the Kansas City 

area. The district heating system could be a good market for the thermal 

energy generated. 

Dismissing the resource recovery plant as a steam source option for 

district heating based on the reasons given is not reasonable. However, 

implementation of a large resource recovery plant may take several years 

which may not satisfy the need for an alternate steam source in the near 

future. 

Analysis of Various Scenarios Proposed 

Thirteen scenarios for serving district heating customers were analyzed 

by KCPL. Six scenarios considered_variations based on continuing operation 

of Grand Avenue with different options including operation of existing 

boilers and installing new technology steam generating equipment to supply 

all or a portion of the downtown steam load. Each scenario based on 

continued Grand Avenue operation included the replacement of 19,000 feet of 

low pressure pipe and 75S of the high pressure system. The cost of 

replacement was based on recent replacement costs using the current method 

of installation described on Schedule 1-23. There is no evidence that 

modern technologies such as the installation of prefabricated conduit 

systems designed for long life were adopted. The conversion of the system 

to a single pressure (185 psi) apparently was not addressed except for the 

Distri~ted Electrode 8oi1er Alterft~tive ~it~ ~ ~ts of ~ existing 

185 p$1 system Galy. n.re is tho • Pi~e U.t ~ting of th Hnes 

to ~ tM 1-.t• aM ~st of die MW as 
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scenarios wert based on shutdown of Grand Avenue and supplying 

stta eu!ttNar•!i with tither an on .. sitl electric boilers or on-site boilers 

with vtriations of larger electrode boilers or a new fossil fueled boiler at 

Grand Avenue serving groups of customers. Each scenario was analyzed with 

all present customers being r~tained and also with 60S of the present 

downtown steam load being lost to alternative energy services available to 

the customers. The current load used in these analyses was 477,000 Mlbs of 

steam sales per year to serve 131 customers. With a 60S loss in load, 

estimated annual sales would be 191,000 Mlbs to serve 91 customers. 

Each of the 29 scenarios was analyzed for capital cost and annual 

revenue requirements. As a result of this analysis the options selected as 

most economical with and without continued Grand Avenue operations are as 

follows: 

Maintain Grand Avenue Capital Levelized Annual LAOC Per 
Production Extenditures* O~erating Cost M 1 bs Sold 

sooo· s r ($OOO's) 

Maintain current $17.353 $11,053 $23.17 
customer level to 2000 

Lose 60S of customer 15,826 8,747 45.80 
sales by year 1990 

On-Site Production* 

Maintain current 23.271 11,922 24.99 
customer level to 
year 2000; a 11 e 1 ectL"i 1: 
boilers installed by 1990 

Lose 6~ of customer sales 10,472 5,462 28.60 
by year 1990; electric 
boilers fOr remaining 
customers installed by 1990 

* lft additiOft to electric CM" ehctNft •H~ -.t~t. at last $l 
mn 1 ef -.u. elfttMc dtnrU•U• -1-~"t 
a smtttt•l .. 1~ lfte • '- to 
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of ex~ndituns and cUUiual 

by HOT T~chserv. 

uts on prectding table illustrate the problem which will 

occur if Grand Avenue and the distribution system are upgraded to serve the 

current cust~r level and, in reality, the loss of customers and sales 

continues into the futu,·e. When a customer defects from district heating, 

the major avoided operating cost is the decremental fuel cost and the 

remaining fixed costs must be spread among remaining customers. The almost 

doubling of annual operating cost per Mlb sold shown on the table for 60% 

loss of sales is the result. If the plan to maintain the steam system with 

Grand Avenue production is to be feasible, customer defections from the 

system must be stopped to avoid this problem resulting from continued loss 

of sales. The advantage of the on-site boiler is that capital is expended 

to serve only those steam customers who choose this option; and not for 

those steam customers who may later select natural gas as the source of heat 

energy. As shown on the comparison table, if the trend of losing customers 

and load continues, the on-site electric boiler scenario offers a much lower 

projected operating cost per Mlbs sold than does continued Grand Avenue 

operation. There is a substantial risk in assuming that the defections will 

not continue considering the projected steam heat rate increases and the 

probable reaction by the KCPL Gas Service marketing department. 

A cost of service analysis for the selected scenarios based on this 

engineering economic study is included in the ConversiOA S~dy and will be 

addressed in Mr. Dahlen's testimony. 
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Mid~ ~~ the result of th~ KCPl Conversion Study are 

1) Retire steam production facilities at Grand Avenue and the 
downtown steam distribution systems by December 31, 1990. 

This recommendation is premature as the option of selling the 
system to a qualified district heating company has not bee'l 
thoroughly explored. 

2) Minimize capital and operating costs for Grand Avenue and the 
distribution systems prior to retirement. 

Was this a restatement of KCPL's historic operating philosophy 
concerning district heating, or something new? 

3) Complete on-site conversion to electric boilers no later than 1990 
for those customers selecting this option. Each customer to 
receive a written conversion plan and proposed agreement including 
the no cost steam and electric heat options available from KCPL. 

This recommendation suggests that the customer will not pay for 
the electric boiler or all electric heating options which is a 
fallacy. Payment for these facilities must come either from the 
customer through the steam rate or in the form of a subsidy from 
other KCPL funds. It is questionable whether such subsidy would 
be allowed. 

4) KCPL will agree in writing to allow the customer to purchase the 
electric boiler or the a.l1-electric heating equipment from KCPL at 
any time prior to December 31. 1995 at the original cost less 
depreciation. If the customer does not exercise this option prior 
to December 31, 1995, the customer will then be given title to the 
equipment at no additional cost. 

5) Perform an energy study for each steam customer who requests one 
and explcre the alternative electric energy service methods that 
may be more effective than an electric boiler. 

It is unreasonable to expect an electric utility to evaluate its 
competition for the infon~athm of the customer; however. each 
customer should analyze the ~nerqy study with natural gas fuel to 
determine if any form of electric service is the ~st economical 
choice. 

6) File a steam r~te case in 1986 with a~t~tic 
increase in ~'iform .tft~l i~ses 
91 heati~ SM~. File a steam r1te cue h~ lMO to steam 
rates for tM sus~ f ~HHry. 11M! h~ scMd~h 
!>~sed • the c~~t lwel of -.hi N as ~nws: 
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YtiU' 

Current 
1987 
1988 
1989 
1990 

PROJECTED RATE INCREASES 

Avf!lrage 
Price 

Per Ml b 

$10.00/Mlb 
12.20/Mlb 
14.88/Mlb 
18.16/Mlb 
20.15/Mlb 

Percent 
Increase 

22% 
22% 
22% 
22% 

The proposed rate schedules are based on downtown steam sales of 
477,000 Mlbs per year. Downtown steam sales in 1986 were 427,964 
Mlbs. No estimates of what steam rates might do after 1990 were 
presented. 

7) Request a Depreciation Authority Order for steam distribution 
depreciation rates to amortize the current depreciation reserve 
deficiency by 1990 and separate depreciation rates to amortize the 
installed cost of the on-site electric boilers or alternative 
electric heat system facilities from date of installation to 
December 31, 1995. 

The proposed agreement between KCPL and the customer pursuant to 

implementation of the on-site program includes the following provisions: 

1) In those cases where either an eiectric boiler or all-electric 
heating equipment will suffice, the least expensive will be 
installed by KCPL unless the customer picks up the difference. 

2) The agreement expires on December 31, 1995 at which time KCPL will 
convey ~;tle to the electric boiier or all-electric heating 
equipment to the customer. 

3) Customer can terminate the Agreement prior to the expiration date 
with 90 days written notice and agrees to purchase equipment 
supp1 ied and installed by KCPL at its depreciated original cost. 

4) If an electric boiler is installed. the customer will take and pay 
for steam service supplied by the boiler Ufider the provision of 
the applicable and approved rate for steam service. KCPl will not 
bill for electric eergy cons~ by the boner. KCPl will 
maintain the boiler in good ~ki~g order. 

5) If all-eltctric ~ting ~i 
maint1in the ~i~nt ~ 

thea~ 

t~ cutomer wH 1 
~~rt1 

t~ 
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1) The preparation of this Downtown Steam System Conversion plan. 

2) The preparation of a proposed Agreement to be entered into by KCPL 
and the cust011er relevant to the on-site conuersions to electric 
energy. 

3) An energy audit has been prepared for the majority of steam 
customers requesting such an audit. 

4) A test program was instigated by KCPL to install on-site electric 
boilers at five customer locations to secure operating data and 
installation costs on which to base an evaluation of this option 
for the information of potential customers. 

Certain of these test installations may have been operational 
during a complete year to assess the viability of the technology 
for guidance of potential customer conversions; and the results 
should be published. 

5) On June 4, 1986 KCPL filed its Downtown Steam Service Plan with 
the Missouri Public Service Commission. This Plan is based on the 
Conversion Study including a time schedule for phased conversion 
of all customers by January 1, 1990. 

6) Tariffs for increased steam have been filed. 

Comments 

· KCPL has requested remaining life depreciation rates in this case 
and apparently intends to seek recovery through depreciation of 
the unrecovered cost of the on-site electric boilers beginning in 
1991. 

Although the Conversion Study understandably emphasizes the use of 

electric energy for heating, the customers are free to select other energy 

resources other than electricity to supply their needs, but KCPl will not 

bear any costs incurred. The title of the report suggests the purpose of 

the study is to present conversion alter~thes; but ma conversion options 

other than use of electric entrtJ for ~tiAg are offered. 
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~ t~rtant a.ission in tht planning is the use of natural gas for 

fuel.. Fer rusons of curtant~ent in 1980 ~ 1982 KCPL ruled out gas as a 

dependtble fuel for winter operation even though gas fs now the base fuel in 

the Grand Avenue Station. The elit~fnatfon of natural css fuel should be re­

evaluated by KCPL on the current conditions in the t~arketplace and on 

projections of future cost and supply. 

The conversion to on-site boiler alternative is the preferred option of 

the two offered by KCPL because it avoids the risk of a continued decline in 

syste11 load. The two options are continuing the district heating system 

with Grand Avenue as the steam source or to connect steam customers to on­

site electric boilers or all electric heating equipment discussed on 

Schedule 5-8. It is reasonable to expect that the escalating rates proposed 

for steam heat will continue the defection by customers to natural gas. The 

risk of making a large capital expenditure to be written off against a 

dwindling customer base results in a spiral that will doom the system. With 

the on-site electric boiler option, capital dollars are spent only for those 

customers who elect this option and are committed to pay for all or a 

portion of the conversion costs through the rates charged by KCPL. If such 

a customer should defect, there is no residual capital cost to be recovered 

from other customers. 

Testi110ny by Mr. Dahlen shows the installation of on-site gas fired 

boilers to be superior to the eledric boiler optioas offered by KCPl. It 

is expected that this optiOft wiH be selected by MRY pnHAt stea 

cust011ers. KtPL has anticipated t~is ~ssibi1jty ~ .ati~ ~t case 

analyses for its electric boHer plM -~ oa a All loa of lleatia, load. 
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din~ owners and mana~rs will b~ attracted to the KCPL 

~etrit boiler option as they do not have to raise the money to pay for the 

new boiler installation up front. Since heating costs are usually included 

in the escalatable items in a leasing agreement, some or all of the cost for 

service can be passed along to the tenant depending upon the competitive 

leasing market. Building owners in the speculative market may be less 

willing to spend money for a new heating source, and the KCPL proposal could 

satisfy them. Competitive energy companies such as the KPL Gas Service 

Company could offer an arms-length financing package which would also result 

in no up front conversion cost to customers. 


