
• 
• 

• 

lxhtbi t No. : 
lasue: Downtown Steam Service Plan 

Witness/Type of lxhibits: Beaudoin Direct 

Sponsor1n1 Party: KCPL 
Case No.: HQ-86•139 

DIRECT TESTIMONY OF 

Bernard J. Beaudoin 

ON BEHALF OF 

KANSAS CITY POWER & LIGHT COMPANY 

CASE NO. H0-86-139 

•;tf-1~, 

IIRilll•l:tata._~b .. 818r.niiS._. •. _ 



• 

• 

KANSAS CITY POWER & UGHT COMPANY 

Case No. H0-86-139 
(October 1986) 

1 

1 Q. PlEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

2 A. Bernard J. Beaudoin. My business address is 1330 Baltimore, Kansas 

3 City, Missouri. 

4 Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 

5 A. I am employed by Kansas City Power & light Company ("KCPl" or 

6 "Company") as Vice President, Finance. I am responsible for the 

7 Departments of the Treasurer, Controller, Financial Planning, 

8 Corporate Planning & Budgeting, and Rates and Regulation. 

9 Q. 

10 

11 A. 

12 

13 

14 

15 

16 

11 

11 

PlEASE DESCRIBE YOUR EDUCATIONAl BACKGROUND AND PROFESSIONAL 

QUALIFICATIONS. 

In 1963, I received a Bachelor of Arts degree from Bowdoin College and 

a Bachelor of Science degree from the Massachusetts Institute of 

Technology majoring in Electrical Engineering. While at M.I.T., I 

participated in a cooperative electrical engineering program under the 

sponsorship of the ~rican Electric Power System in New York City and 

Roanoke. Vi'l'!illia. Subsequently. 'in l%5, I rKehed a Master' of 

Sc'htnc~ degrH b !~stria l ~~~a~e~~~~~tn 

Ma~t at ... l.i . 



I 

I 

the Mlw E~glaftd Electric Systea (NEE$) work1nt 

of hydroelectric plants. b 1966, ·1 becue 

l a Assista~t to th• Financial Vice Presfdent performing a variety 

~ of ~eonCM~ic analy .. es. h 1967, I Joined the Information Systems 

S Planning Department as a Data Processing Planning Assistant developfng 

6 severa 1 information system feu i bil i ty studies. In 1968, I was made 

1 Project Manager of the Financial and Accounting project which involved 

8 early developmental work. in a Respnnsibi11ty Accounting System and a 

9 uniform set of accounts for financial reporting for NEES companies. 

10 In 1970, I was promoted to Supervisor of Management Sciences 

11 responsible for corporate model development. In 1973, I was named 

12 Manager of Management Sciences. In 1975, I was promoted to Director 

13 of Economic Planning in charge of the Load Forecasting, Load Research 

14 and Corporate Modeling Departments. 

1S In January 1980, I joined KCPL as Manager of the Corporate 

16 Planning Department. In January 1983, I was promoted to Director of 

17 the Corporate Planning and Finance Department. I was named to my 

18 present position, Vice President - Finance, in September 1984. 

19 Q. 

20 A. 

21 

22 

23 

24 

25 

26 

!1 

• 

HAVE YOU PREVIOUSLY TESTIFIED BEFORE REGULATORY COMMISSIONS? 

Yes. I testified before the Federal Energy Regulatory Commission 

(FERC) in New England Power Company's Rl2 case (FERC Docket No. 

ER78-78). I submitted testimony in NEP's W2 case (FERC Docket No. 

ERS0-66). I have testified for KCPl in FERC Docket Nos. ERS0-315 •nd 

ERS0-450. I have testified as to KCPl's rate of return before the 

Missouri PubHc Service Commission (MPSC) 1n Case hs. ER-11-42. 

ER-82-66. ~1. ER-Il-4' aed ER-15-lll led befont tM .,uses 

~auon c-hston 1a I!Kitet ~- ln .. --.. lll.~ -

lU...... I Mw &he tanUUed bef.-e die IIPSt te ~- lht. 
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.IOZ·U regucUng KCPl 1 
$ 

Q. Ma. BEAliOOIN. WT IS THE PURPOSE OF YOUR TESTIMONY IN THIS 

PROCEEDING? 

A. The purpose of~ testimony fs twofold: 

Q. 

A. 

(l) to introduce the KCPL witnesses participating in this case in 

order to provide the Commission an outline of KCPL's overall 

testimony in this case; and, 

(2) to present the results of KCPL's analysis which led to the 

Downtown Steam Service Plan (the Plan) for which KCPL is seeking 

approval in this case. 

WAS KCPL EXHIBIT NO. _ ( BJB) Schedu 1 e 1, PREPARED BY YOU OR UNDER 

YOUR SUPERVISION? 

Yes, Exhibit No. _ (BJB) Schedule 1, is KCPL's Downtown Steam System 

Conversion Study which was prepared by Company personnel under my 

direction. 

Q. MR. BEAUDOIN, WOULD YOU PLEASE OUTLINE KCPL'S PRESENTATION IN THIS 

CASEf 

A. First, I will summarize KCPL's proposed Downtown Steam Service Plan 

(Plan) and the related rate request. Second, I will recapitulate the 

analysis and conclusion contained in KCPl Exhibit No. _ (BJB} 

Schedule l, which led KCPL managMent to adopt the Plan whicb was 

presented to its DowfttmM stea cust~•u·s • Marc~ u. 1•. 

""· M. C. litudacima wiH pf'ftide hist.orrical pe~t.hoe • tile 

deftl~t of tile stea ~'- u wH as a _,:~>n.a desaiptf• * 
'Will~-* stat~ of t~ stfta ~-- as it uisU 



cun~r and i h s~c:ctuor, Mr, Mlndac h11 wi H in forH t ion on 

l t~ l~ntat1on 1nd results of KCPL's test of 

4 tnstalling on=s1te st~am boilers. H• will also describe the need for 

S 1 c conversion plan to ph.ue~out the Downtown ste~am systtm 

6 and how KCPL proposes to accomplish the task by December 31, 1990. 

1 Mr. R. W. Graham will discuss customer communications, and will 

8 describe the energy studies that KCPL has been performing for its 

9 steam customers as part of the Plan, including the procedures followed 

10 and the results to date. He will; present the rationale for offering 

11 alternate electric equipment as part of the Plan, and ultimate 

12 conversion to electric heat. He will give KCPL 1 s perception of the 

13 reaction of steam customers to the Plan. 

14 Mr. R. A. Kite will cover the history of steam cases before this 

15 Commission and present the cost of service, including allocation 

16 procedures, upon which KCPL based. its request for a one-time increase 

17 of $5.9 million in this case. 

18 Mr. S. W. Cattron wili sponsor the accounting exhibits KCPL 

19 prepared in response to the Commission•s directive to file Minimum 

20 Filing Requirements and wi 11 testify on other accounting and tax 

21 issues. 

22 Mr. J. J. DeStefano wi 11 pre:Sent testimony on the rate of return 

23 used to develop part of t~ rate request. 

24 Mr. J. K. Uberd" wi 11 testify to t~ need to amortize the 

25 u~prmc1ated stum plant itwesU~Pt over t~ remaining servicet Hf~ 

26 of t~ facHH.iu to be retired Decaiber ll. 1990. He will aho 

dhcun t~ ~rtiutiM ~f t~ cost ~f t~ •-~1U bo1hkrs alld 

electr-ic ~ ~ ~ mf ~ cu$~,. • 1915. 
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IIAUOOIN, PlWI SIJIWUU THE EVENTS LEADING TO CASE NO. 

4 facf11ties at urand Avenue Station. fts impact on the Downtown Steam 

S Service, and the test electric boiler program were raised as issues. 

6 I~ its Report and Order in Case Nos. E0-85-185 and E0-85-224, the 

1 Commhsion cre~ted Case No. H0-86-139 for the purposes of 

8 investigating the future of public utility steam heating service 

9 rendered by ~CPL in downtown Kansas City, Missouri, the 

10 appropriateness of KCPL's test electric boiler program, and the proper 

11 pricing of such steam service. The Report and Order a 1 so determined 

12 that KCPL should file its steam service plan on or before May 1, 1986. 

13 KCPL requested an extension of time to June 1, 1986, for this filing 

14 in its Application for Rehearing in Case Nos. E0-85-185 and E0-85-224 . 
15 On J;,ne 2, 1986 KCPL filed its Downtown Service Plan, Revised 

16 Rate Schedules, Phase-In Rate Schedules as well as a Conversion 

17 Schedule and revised General Rules and Regulations, all without a 

18 proposed E:ffective date. 

19 On ~June 27, 1986 the Commission issued an order directing the 

20 Company to f~le its proposed steam tariff increases with a proposed 

21 effective date of January 1, 1987. On July 7, 1986 the Company ffled 

22 Revised Schedul~s that are designed to provide increased annual steam 

23 revenues of approximately $5,871,000 (about 1201). The Phase-in Rate 

24 Schedules, contin~nt upoft acceptaace of the Downtown Steam Service 

25 Plar., art> desisned to phase-ht the re~ i.:rease ~st over four 

26 years (ab®t 221 ~r year). 



st•• s~n·v1ce syst•, 1nelud1ng the ret1r .. nt of certain 

gencn·~ation fac::1Ht1es at Grand Avenue Station, aging 

production and d1stribution steam plant, the loss of steam customers, 

including CPC International, KCPL's largest industrial steam customer, 

and the present wholly inadequate rates for steam service. KCPL 

7 believes that the Plan meets KCPL's commitment to its steam customers 

8 by providing alternative means of serving their energy requirements 

9 and increasing service reliability, at a lower cost to the customer 

10 than what would be required to maintain or rehabilitate the current 

11 central steam system. 

12 Q. MR. BEAUDOIN, PLEASE SUMMARIZE THE EVENTS LEADING TO THE DEVELOPMENT 

13 OF THE PLAN. 

14 A. 

15 

16 

KCPL's central station steam system started operations before the turn 

of the century. Steam was initially supplied from the Wall Street 

Plant (which was located at 6th and Wall), and subsequently from Grand 

17 Avenue Station. The ten miles of underground steam lines are now 60 

18 to 80 years old, and because of their advanced age require 

19 ever-increasing levels of maintenance and repair. (Mr. Mandacina will 

20 elaborate on the condition of the stea111 systn in his testimony.) 

21 Grand Avenue Station no longer generates electricity for KCPl's 

22 electric custOfllers, and KCPl has retired in place the electric 

23 generation facilities at the station. Thus, aside ft"'OI some 

24 sl.lbstation facilities, the enUre bunten of GTud hfeHe1 s ~nMp 

25 

26 

27 

ami ~raUAg costs ~~~at MW be ~ a. the sua •t cvsUUf's~ 
si~ stHG he6t h the senia bet-s '""tded a. tMH 

f~~Ht1es. 
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'1 

over tM ~"'· TM n~r of Hen heat c:ustCMHn hu 

f~ a high of 394 tn l9SO to about 130 now. From their peak 

in 1911, st~am salts have slumped more than 60%. However, the 

facilities required to serve this declining customer base remain the 

6 same, and operAtion and maintenance expenses continue to increase as 

1 these facilities age. In 1985, KCPL 1 s largest steam customer, CPC 

8 International, sold its facilities to National Starch which takes only 

9 about one-fourth of the steam that CPC did. These factors have caused 

10 the unit cost of producing and delivering steam to rise sharply over 

11 the years. 

12 KCPL has been aware of the adverse factors affecting its central 

13 station steam service system for several years. Studies conducted in 

14 1981 and 1982 indicated that steam rates at that time were inadequate 

15 

16 

17 

and would have to be raised substantially in order to cover operating 

costs and provide a reasonable return on investment. The studies also 

determined that the system could not be viable without the addition of 

18 a large-demand customer. In response, KCPL secured CPC International 

19 as a customer in 1984, which had the effect of more than tripling 

20 steam load. However, in 1985 CPC sold its facilities to National 

21 Starch, which has only one-fourth of CPC's steam usage. This drastic 

22 decrease in steam load, coupled with the anticipated retiret~~ent of 

23 electric facilities at Grand Avenue Station and the consequent 

24 increase in the unit cost of providiRg steam service led to the 

25 present study (Exhibit No. _ (BJ8) Schedule l) ami this Plu. 

26 Q • 

21 

NnE lCPl • S OOWNl'OW STtM CUS"ftMEES ~~ Of M DE~ Of 

nus PtM? 
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Yes. JUfte 1115 Mr. A. J. Doyle. KCPI. 1 s Chief E!cec:uthe Officer, 

•t with steam c:uu.o~'trs to review the history of KCPL' s steam service • 

ami to auure them of the Company's intentions to continue to meet 

their energy requirements. By letter dated July 19, 1985, Mr. Doyle 

iftdic:ated that KCPL was studying alternatives to the present central 

station steam service: 

"By early 1986, KCPL will develop a tentative five-year 

conversion plan to eliminate its low pressure steam distribution 

system through the use of on-site electric boilers and minimize 

its high pressure steam distribution system through (a) a central 

electrode boiler, (b) by on-site installation or (c) various 

combinations with electric operation. KCPL will present that 

tentative plan to its steam heat customers, hopefully, in March 

1986 for their review, comments and possible refinement. Of 

course, any such plan as may be finally adopted by KCPL will be • 

subject to review and approval by the Missouri Commission before 

it becomes effective. 11 

In addition, KCPL committed to operate the steam py·oduction 

facilities at Grand Avenue for the term of the National Starch steam 

service agreement (through 1990), and not to make a steam rate 

increase effective before 1987. KCPL also offered to make building 

energy use studies at the facilities of each steam custcmer at no 

charge. 

deftlop a five-year coaftrsioa pl•. lepre~Ufts froa Sys.tem 

hww Qpenttems~ h~teA&l Sentas ud Stua. Att-u~. 

E-.1~tae,. lw. ~- .u .. _u_ Uld IMfi ~ l!!!iRd ~ tt&t1 ust .... -~1-- - aatat-- ~ -* •f * 
~ • ._ u wl1 as --. al1tu!alblm te •t e11tat~ • 
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l 

I 

J 

4 

5 

' 
1 

8 

9 

10 

• 
&n llterftttive. coftfig~rat1on. Basld on these examination,, tht ttsk 

force focused on on-site ehu:tric boilers u the prtftrred 

ah.erft&the, since it minimizes future capital expenditures. A test 

program was established to install up to eight electric boilers on the 

premises of present steam customers to collect information concerning 

installation and mafntentnce of such equipment, and also to gauge 

customer acceptance. The Downtown Steam Service Plan is predicated 

upon the recommendations and findings of this task force. 

11 Q. MR. BEAUDOIN, PLEASE SUMMARIZE THE ELEMENTS OF THE DOWNTOWN STEAM 

12 SERVICE PLAN. 

13 A. The elements of the Plan are as follows: 

14 

15 

16 

1. KCPL will discontinue steam service from Grand Avenue Station 

·upon the termination of the steam service agreement with National 

Starch in 1990. 

17 2. In anticipation of this discontinuance, I<.CPL will phase-out 

18 

19 

distribution service, commencing after Commission approval of the 

Plan. 

20 3. In each phase-out steam distribution area. KCPL will offer to 

21 

22 

23 

24 

25 

each customer the option of receiving on-site heating equipment, 

as a substitute for the discontinued central stat,on ste.­

service. The customer is under no obligation to accept this 

equipment, and is free to llftt its heating needs by other 

methods . 

boners or aU-electric •u-. ... i~. n. ~~ _. 

choose eitMr of ~ tw; 'IJIIRr. tf til.e ~'-' ~ 



10 

~~ert tlptu i 1ft th~n ttu~ 

r~g boihn·, th1 c1n.to~Hr muu 1n that cut nimburse 

for the difftrtnce tn the tal cost. 

4 S. KCPl will own, install &nd maintain the electric steam boilers, 

5 <and t.hull steam boiler customers will continue to be steam 

6 

1 

8 

9 

10 

11 

customers served under the applicable steam service tariffs in 

effect at the time. KCPL will own and install the all-electric 

heating equipment, and the customers will be obligated to 

maintain such equipment at their own expense. These latter 

customers will become electric space heating customers of KCPL, 

and will be charged under the app 1 i cab 1 e e 1 ectri c space heating 

12 tariffs. 

13 6. Ownership of both the electric steam boilers and the all-electric 

14 

15 

16 

17 

18 

19 

20 

heating equipment will pass to the customers as of December 31, 

1S95; however, the customers have the option of earlier purchase 

of the boilers and equipment at its depreciated original cost. 

After December 31, 1995, all customers having on-site equipment 

(whether boilers or all-electric heating equipment) \'li11 become 

electric customers of KCPL and will be served under the 

applicable electric service tariffs. 

21 7. KCPL will continue to offer building energy use $-tudie~ at the 

22 

23 

24 

2S 

26 

21 

8. 

facilities of each steam customer, to determine the appropriate 

sizing of the on-site equi~nt. 

KCPl will contin~ its c~it!Hnt not to u~~ a ste~ serviu 

rate incr•~se effecti\le before 1981. 

KCPl belie~•s this Plan is t~ eost f~stbl• me~ @f c~~ti 

stN!II s~r~h:~ to .,_t~ ~~u.i>. ty ~t a 

- ...... ,.. ... ~ 1 i~i 1 

• 

• 
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A. 

flo«Af IS nu; MOST OF 

TO '""'u"'T"',AM KANSAS CITY AT A REASONABLE 

( l) KCPL c:onsidtrtd the capital invutmtnt 

ng cost of m.1ny stum supply and distribution options. In 

Sections VII and VIII KCPL analyzed the projected economic and cost of 

service impact of these options. The results on that analysis are 

summarized on pages 4 to 8 of the Executive Summary. For convenience 

I will repeat that discussion here: 

"Economic analyses were made of the various 
alternatives for continuing to operate Grand Avenue Station 
as a central source of steam production in conjunction with 
completely rehabilitating the underground distribution 
system through the year 2000. Alternatives included 
continuing maintenance of existing boiler equipment as well 
as introducing modern technology such as fluidized bed or 
electrode boilers. 

Further analyses were made of the alternatives for 
on-site steam production. One alternative was conversion of 
all customers to electric or electrode boilers. In the 
winter such conversion represents about a 130MW 
non-coincident peak electric load. Another alternative 
analyzed was serving five large steam customers with one 
electrode boiler. 

Importantly, these analyses recognize that KCPL 1 s steam 
customer sales base has declined by 60% over the last 15 
years. Currently, 131 customers consume on 1y 477,000 Mlb 
(one thousand pounds) of steam per year. Customer decline 
is likely to continue to the year 2000 because of steam rate 
increases, other energy competition, Downtown building 
rehabilitation, and small business closures. If so, KCPL 
could be left with fewer than 91 customers consuming about 
191,000 Mlb per year and paying more for each pound . 



• table belw su.~rtlts capital t~tpenditures and 
~~~"'l operatint c~uts ,of the best alternative for 

stU~~ supply scenario. (Figures detailed in Section 
Stud)'.) 

5 BEST STEAM SUPPLY SCENARIOS 

6 Maintain Grand Avenue Capital levelized Annual 
1 Production Scenario Exfenditures"' O~eratin¥ Cost 
8 $000 1s) ($000 s) 

9 Maintain current G1A $17,353 $11,053 
10 customer level to 2000 

11 lose 60% of customer sa 1 es G1C $15,826 $ 8,747 
12 by year 1990 

13 On-Site Production"' 

14 Maintain current ClA $23,271 $11,922 
15 customer level to 
16 year 2000; all electric 
17 boilers installed by 1990 

18 Lose 60% of customer sales C1C $10,472 $ 5,462 
19 by year 1990; electric 
20 boilers for remai~ing 
21 customers installed by 1990 

22 "' In addition to electric or electrode boiler equipment, at 
23 least $3 million of downtown electric distribution system 
24 construction (primarily a substation) would have to be 
25 advanced to the 1985-1990 period. 

26 These figures suggest that continuing current 
27 operations at Grand Avenue would be slightly less 
28 expensive on an annual basis than on-site prodocUon. 
29 llhlintaining current customer base and sales 1eve1. 
30 However, as sales decltne. on-site production of steae is 
31 progressively less expensive annually thaD ~~~~aintahti~ a 
32 cutral steae station and an ~'"I~ ste41!1 
33 distribution systea. 

• 

• 

• 
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• 

~~ 'etn<~rio' ~" 1 ho f.ubil1 tttd to ~ «::olt 
1 to dltl~i~~ KCPl 1 i et of 
h~ th;t ~u di The 

t1blt '~rillS th111 ndings: 

8 ~1ntain current GlA $26.80 
9 eust~r level to 2000 

12 

13 
14 

15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

38 

39 

40 

4l 

lose 6ot: of customer sales 
by 1990 

GlB $52.36 

On-Site Production 

Maintain current 
customer level to 2000 

CIA $18.44 

lose 60% of customer sales 
by 1990; electric boilers 
for remaining customers 
installed by 1990 

C1C $23.25 

Q. 

This summary indicates that the on-site production 
scenarios offer the lowest projected price per Mlb of steam. 
Maintaining the current customer 1 eve 1 s, the Grand Avenue 
scenario would require future rates to more than double the 
current price of $10.00/Mlb to meet operating costs and return 
requirements at current customer levels. A 60% reduction in 
customer sales would require rates to more than quadruple. 

In sharp contrast, the on-site production scenarios 
offer the opportunity to limit price increases tc about 
twice the current level, even with a notable decline in 
customer base over the next 15 years. On-site conversion 
inherently limits KCPl 1 s investment in future steam plant, 
so those who remain as steam customers would not be at risk 
because other customers leave the steam system. Indeed, 
on-site conversion would tend to retain customers on the 
system. Additionally, KCPl would not be required to invest 
more and more money in production and distribution 
facilities that customers would use less and 1ess.w 

WHY DOESN'T KCPl JUST ABAHOON THE STEAM BUSUESS? 

A. C01111plett aba~t of t~ stum busiMss ~ be a fi~"~'!a'! 

so1\R.ion for ~ t~~. ~t it c~ld M a ~is&SUf' U Mft)' 

of !. stum cust-n. It ~ ~t M fMiiMtt ~r 

fh~3m::hl for ~ "- to ~t.c~ ~ f~ Of' 



l 

! 

l Q. 

4 A, 

5 

6 

1 

8 

e Page 14 

~~ ~ase. abl~~nt would have to be approved by the 

\t'HY OOESN 1l KCPl SELL THE STEAM BUSINESS? 

Salt of the steam business may aho be a logical financial solution 

for the Company, but it would not eliminate substantially higher rate 

increases for customers. Any new owner would likely face operating 

losses similar to KCPL 1 s and would be forced to adjust steam rates 

accordingly. Unless steam rates were substantially .subsidized from 

9 some other source, customers would see rate increases regardless of 

10 the owner. 

11 Besides, KCPL believes that the improvement in its electric load 

12 factor contributed by the retention of the electric winter heating 

13 load represented by these steam customers is desirable and would be 

14 

15 

16 Q. 

17 

beneficial to all of KCPL's electric customers. Mr. Graham addresses 

this point in his testimony. 

WHY IS KCPL WILLING TO ACCEPT A FOUR-YEAR PHASE-IN OF ITS PROPOSED 

STEAM RATE INCREASE IF THE PLAN IS ACCEPTED BY THE COMMISSION RATHER 

18 THAN THE ONE-TIME INCREASE? 

19 A. As shown above in KCPL's study and in the testimony of Mr. Kite, the 

20 necessity for the phase-out of the central station steam s•rvice is a 

21 result of the la"9e increases required to provide adequate rate~. 

22 KCPL' s cost of service study shows that ste.- rates I!Wst be increased 

23 

24 

2S 

H 

I "I 

by lD in order to recover the c~t cast of HNi~ '-tea 

cust .. rs with the ,.eseet 'Y$tU. IOl h .,.-eUf!!l iU s~tu u a 

le$S\ 10t•s ,.esut rates do •t ,nwi• a ~ • e~hUft\1 

, .... ._t ..a • .t even ,_.,.,. th -1 .,..,,. -u 

lh s'- QStsiL is that e Gf "'-" 

• 

• 

• 
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8 

9 

10 

11 

Cll,f$1 'OM \ttUIJ CY\ii'Mdn to lt~\lt tht It i !)let 

tlfP ~" thin in s con\ltH'' ion 

As nottd on pp. 2 and 3 of th~ Rtvhion to Rtlport. (Exhibit No. 

It l), zts that the transition from 

u.um ut1Hty service to owru'!rship of on-site facilities presents an 

inconvenience and hardship to its remaining downtown steam customers. 

Therefore, in addition to providing the up-front capital investment 

for the conversion equipment, KCPL is willing to accept some operating 

and return losses by phasing-in the requisite rate increase in order 

to further mitigate the impact on its valued steam customers. KCPL 

believes that the phase-in is part of the transition price that must 

12 be paid in order to implement the Plan on a rigorous conversion 

13 schedule with the cooperation of its steam customers. 

14 Q. WHAT IS THE ESTIMATED CAPITAL INVESTMENT REQUIRED TO IMPLEMENT THE 

15 CONVERSION PLAN? 

16 A. The conversion study estimated that a range of $10 to $23 million 

17 would be required to implement the Plan contingent upon the number of 

18 customers participating in the plan. 

19 Q. IS THIS CAPITAL INVESTMENT INCLUDED IN THE COST OF SERVICE? 

20 A. No, because the required investment has not been made and the Phn has 

21 not been approved by the Commission. The capital i r.vestment for the 

22 tnt boilers has been excluded as wn because none cf the test 

23- fac'1Ht1es had bun closed to piut duri~ the 1985 t~st yur. 

WT AM ltPL•s OPUATUIG lOSS£S ~~THE PMAS£-11 F'LAM7 

t _..1 l~n h~ t._ ~t- tt~ ~$h•u h. ~t 

U.l anu~ ~~ • ~ ~tt ~ ~t. ~f Mn1a nr. 



t ~. StMd~&l~ tht first ye~ar 

h~u wou 1 d rtdu(;t to . 6 mil 11 on. Tht ste::ond 

n tht optrtting loss to $.9 million. 

4 lht third ye~r phist-1n would lower the operating loss to $.1 million. 

5 fourth ye1r phase-in would meet the rate of return requirement. 

6 Q. MR. BEAUDOIN, DOES THIS CONCLUDE YOUR TESTIMONY? 

1 A. Yes. 
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ITATI OP .liiOURl 

OP JACKSON 

) 
) llllllo 
) . 

B~rnard J. Beaudoin, being first duly sworn, on his oath 

that he has participated in the preparation of the 

foregoing written testimony, in question and answer form, 

consisting of ~ pages, to be presented to the Public Service 

Commission of the State of Missouri in Case No. H0-86-139; that 

the answers therein contained were given by him; that he has 

knowledge of the matters set forth in said answers; and that such 

answers are true to the best of his knowledge and belief • 

(. Subscribed and 
/6<.;aitunltll . 1986. 

sworn to before me this JQfAL. day of 

/ 

Nof.~W 
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DOWNT1WN STEAM SYSTEM GONVr:RSHJN STUDY 

Revision to Report 

March 1, 1986 

The Conversion Study was completed December 31, 1985 and the Report 

submitted to KCPL's Systems Expansion Alternatives Committee (SEAC) for 

review on January 9, 1986. SEAC's agreement with the Study's general 

conclusions was transmitted to the Chief Executive Officer (CEO) for his review 

and comment. On January 28, 1986 SEAC met with the CEO, received his 

comments, and discussed further the Study recommendations. A summary of 

these discussions follows. 

Discussion 

The Study concluded that it was in the best long term interest of steam 

customers to convert to on-site electric boiler steam production. Because the 

future direction of steam rates is for increases, most customers would be better 

off purchasing an electric boiler from KCPL and becoming an all-electric 

customer in the near term future. In terms of capital investment, in some 

cases it may be even more economical for all concerned that KCPL pay for 

alternative electric heat equipment to be operated and maintained by the 

customer. This would be in lieu of KCPL spendin1 capital on an electric boiler 

installation. 



-
&lAC ud the CEO that th .. tromuU!on from ccmtnl atatlon to 

OD-•t• production would take 1\Klme five yean endins 12/31/90 and that the 

tru•uon from ~Jtum rate customt~r to electric rate customer should be limited 

to uotber five yean ending 12131/95. 

In anticipation of these events, the agreement between KCPL and the 

customer should specify the terms and conditions under which KCPL will install, 

at no cost to the customer, the electric driven steam production equipment or 

alternative electric heat equipment as the case may be. The agreement (see 

Appendix C) should make available to the customer the option of purchasing 

steam boiler equipment at original cost less depreciation any time between the 

date of installation and ll./ 31/95, ln the case of alternative electric heat 

equipment, the customer would upon installation be considered an electric heat 

customer. ln any event the customer would own and assume operational 

responsibility for the equipment at a date not later than 12/31195. 

In addition, KCPL should seek an Accounting Order from the Missouri 

Commission permitting the depreciation of the on-site electric bolle:r or alternate 

electric heat equipment initially owned by KCPL over the period from date of 

installation to 12/31195. If not purchased prier to 12/31195, the customer would 

assume title to the fully depreciated equipment at no coat ll!.t that time. 

To 

~ fnlm its ~-- b~~ ia the ~t fift pv~ 

-- --~ :nK ~. ~~ lht-

• 

• 

• 



• to t~n y~u r1thcr du~n thil ~&brupt rhsc rc:cOOtmtmded in the orichtMl 

WHh &umul!li htcrt~nes ul t!l\ &~t~rting in the 1987/1988 heatins season, 

t~ eumubativt~ revenue mhurtbU to cover current operating losses (exclusive of 

return on investment) endured by KCPL to serve downtown customers will be 

about $1 million through 1989. The total revenue shortfall to cover losses, 

depreciation and return during this period is about $16 million. These 

estimated revenue requirements are based on a recently accomplished steam Cost 

of Service evaluation using actual 1985 test year data. 

Prior to the anticipated date of conversion, KCPL will discuss in detail 

with each customer the options available to him. Such options will be based on 

the engineering energy study of each customer installation already offered at no 

cost to the customer by KCPL. Based on such analysis the steam customer will 

be advised of his options and will be able to select a course of action knowing 

in advance KCPL's anticipated date of conversion, projected steam rate 

increases and electric heat rates. 

Based on the above considerations SEAC agreed upon a restatement of 

some of the recommendations in the Conversion Study Report. These restated 

recommendations are as follows: 

Recommendation 3 

Complete on-site amv~ no late:r thu 1m for thON atlitcmars 

electina to be includtd in the Pu Con~ P!an det~~ ~ ~ I of 

tM Pro~ ~ a~8tin&~r!f a ~~ wav..aon lind 



him fn. KCPL. 

Recommendation 4 

KCPL enter a written agreement with the steam customer allowing the 

customer to purchase the electric boiler or alternate electric heat equipment 

from KCPL at any time between the installation date and 12/31/95 at the 

equipment's original cost less depreciation. 

equipment to the customer at 12/31/95. 

Recommendation 5 

If not purchased, give the 

Perform an energy study fo;· each steam customer who requests one and 

explore with the customer alternative electric energy service methods that may 

be more cost effective than electric boiler conversion. 

Recommendation 6 

File a rate case in 1986 that would meet KCPL's current cost of service 

including operating costs, depreciation and return on investment. Request a..n 

automatic phase-in of the rate increase in uniform annual percentase increuP.s 

during the period from the 1987/1988 h~ting season through the 199011991 

heating season. File a steam case in 1m to Mijust stAM l-atu in the 199111~2 

heatin& season. if necessary. ro reflect t~ a.t of nrvke o! t~ ~;team 

conversion c\U~tomers stW at that time. 

The K~~ ~ ada~:e'ftt ~ Wlmm-. 

~~t levels of -- ~INii'<I!RI~IIIIiU 
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1986 

Recommendation 7 

PROJECTKD RATE INCREASES 

Current. 
1987 
1988 
1989 
1990 

Average 
Price 

per Mlb 

$10.00/Mlb 
12. 20/Mlb 
14.88/Mlb 
18.16/Mlb 
20 .1S/Mlb 

Percent 
Increase 

22% 
22% 
22% 
22% 

Ask for a Depreciation Authority Order for steam distribution depreciation 

rates sufficient to amortize the current depreciation reserve deficiency by 1990 

and separate depreciation rates to amortize the installed costs of on -site electric 

boiler or alternative electric heat system facilities from date of installation to 

12/31/95. 



DOWNTOWN ITL\M 8Y8TIN CONVIaiiON STUDY 

Thl& &tudy of the KCPL Downtown Steam Sy&tem respond& to a series 

of events evolvins &lnce 1980. Studie& conducted in 1981 and 198Z 

indicated that pre&ent steam rates were inadequate and would have to 

be raised substantially in order to cover operating costs and provide 

a .reasonable return on plant investment. 

Those studies further showed that the planned retirement of Grand 

Avenue Station's electric production facilities, a high-cost, 

labor-intensive facility devoted to minor steam-only production, would 

require even higher steam rates unless a high load factor, large 

industrial steam customer could be acquired. 

In April 1984, KCPL began a five-year contract with CPC, 

International (CPC), that tripled KCPL's annual steam sales. 

Consequently, KCPL was able to withdraw its pending steam rate 

increase filina before the Missouri Public Service Cammission. 

However, in October 1985, CPC sold its manufacturing plant to 

National Starch and Chemical Corporation. KCPL neptiated a new 

five-year steam contract with Mational Starcla for only about 

oae-lourth the atidpated amraal 

~ left ltCPl.'• .._ ••naau ma.te..-• te IIIIIHt ...-u.c cocta 

.. ~-ed .... - ...,.,, liiii .. 

• 

• 

• 



Jn ~ddihm to Out retirement of e~~Jectric production facilit!e111 at Gnnd 

Av4mue and the lo&lll of CPC 11!1 hiah volume steam uteam load. two 

other eerioul!l problems impact the Company's steam busineu: 

•major physical deterioration of the Downtown steam distribution 

system, leading to increased inefficiencies 

*shrinking steam customer sales, with even further declines 

projected 

The combination of these problems translates to substantial operating 

losses in steam operations. 

In August 1984, KCPL began to investigate solutions to these 

problems. As steam customers became aware of the problems, they 

understandably were concerned about future rates and they asked 

Mr. A. J, Doyle to speak to them at a meeting in June 1985. At that 

meeting, Mr. Doyle reviewed the history of the steam business and 

KCPL's intentions to continue to serve its steam customers. In a 

later letter to the customers, he indicated that the Company was 

seeking alternatives to central station technology for steam service: 

11 By early 1986, KCPL wiD develop a tentative fin-year 
conversion plan to eliminate its low prasun stem 
distribution system throu1h the uu of on-site electric 
boilers and ~- its hi1h pnesure steam distribution 
system throu~:h (a} a central ~ boiler. (b) by 
on-site instdation er (d ~ ~inations 'llrith ~c 
openti&lft. ltCPL wR that teaattn to lbl 
atea. Mat caa .... s* in ~ fer tWr 
nwtev. UIIIIIII!U~&ta and Of mlU111e, 
s~ plsa as asy ltCPL 
abjsd te nn1iev ss4 C:.l!ll!!!lli•• 
bstan lt ..__ sflt~f'G 
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In ldttitkm. KCPL committed to operate the steam production fac:Uities 

at Grand Avenue Station for the term of the National Starch 

aareement (until 1990] with no steam rate increase before 1987. 

KCPL also offered to make building energy use studies at the 

facilities of each steam customer, at no cost to the customer. 

The purpose of this study is to meet the Company's commitment to its 

steam customers by seeking alternative methods of providing steam 

service that will both reduce operating losses to KCPL and increase 

the efficiency and reliability of service to steam customers. 

Two possible approaches were rejected: 

o Abandon the steam business at some future date 

o SeD the Downtown steam business to another entity 

Complete abandonment of the steam business may be a logical financial 

solution for the Company, but it could be a financial disaster to many 

of KCPL's steam customers. It may not be physically feasible or 

financially possible for many of them to switch energy form or 

supplier. In any case, abandomNnt would have to be apprcr.red by 

the Miuouri Public Service C a ission. 

tM Cur,_.,,. lmt !t WCMild 11M al I ate •••tatialy ~ nte 

• 

• 
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aceol'dmaly. Unlen 1teun rates were wbstantiaUy .111ubsidized from 

~~~ other 110urce, customers would see rate increases resudleu of 

the owner. 

This study focuses on two feasible alternatives to wpply heat energy 

to our customers: 

o Continue to operate the steam business with new technology 

steam production equipment at Grand Avenue Station and 

rehabilitate the deteriorating Downtown underground steam 

distribution system: 

o Transfer steam production to the customer site via electric or 

electrode boilers and provide energy to the boilers via the 

electric distribution system. 

Since August 1984, KCPL has been investigating the feasibility of 

on-site electric steam production and plans to conv·ert up to eight 

steam customers to electric steam production fer the 1985-1986 steam 

heating season. On-site KCPL-owned boilers ar-e being installed at no 

charge to the customer. As of December 1985, fh·e steam customers 

have agreed to the test project. Construction and operating da.ta. are 

being analyzed at these installations. 

•• u:dc .-,au ._.. _.. ef 6e ...t-. ~ lw 

CGDtmliFS tiD ........... A~ U • ~ UtiihM fill 



m conjunction with ecmpleh11ly rehabUitath'll the 

~tt~&m d!11tribuUon &y~ttem throu1h the year 2000. 

Altvnativi!Uli mduded continuing maintenance of existing boiler 

equipm~~~~nt a5 well liUI introducin1 modern technology such as fluidized 

bed or electrode boilers. 

Further analyses were made of the alternatives for on-site steam 

production. One alternative was conversion of all customers to 

electric or electrode boilers. In the winter such conversion 

represents about a 130MW non-coincident peak electric load. Another 

alternative analyzed was serving five large steam customers with one 

electrode boiler. 

Importantly, these analyses recognize that KCPL's ste~ customer 

sales base has declined by 60% over the last 15 years. Currently, 

131 customers consume only 477,000 Mlb* of steam per year. 

Customer decline is likely to continue to the year ZOOO becau.se of 

steam rate increases, other energy competition, Downtown building 

rehabilitation, and small business closures. If so, KCPL could be left 

with fewer than 91 cust0m1111rs consuming about 191,000 Mlb per year 

and payin1 more for each pound. 

The table below sui!MMrins capital expu.dituu aa~ ~ted ~ 

opentma c.ts of the best al~tive far _. ~ ~ 

~--. {npns ·~ • Sectiu!! 
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BEST STEAM SUPPLY SCENARIOS 

Maintain Grand Av~nue Capital Levelh:ed Annual 
Scenario ~nditures* Operatin~ Cost 

~000 1 s) ($000 s) 

Maintain current GlA $17,353 $11,053 
customer level to 2000 

Lose 60% of customer sales 
by year 1990 

GlC $15,826 $ 8,747 

On-Site Production* 

Maintain current CIA $23,271 $11,922 
customer level to 
year 2000; all electric 
boilers installed by 1990 

Lose 60% of customer sales ClC $10,472 $ 5,462 
by year 1990; electric 
boilers for remaining 
customers installed by 1990 

*In addition to electric or electrode boiler equipment, at lea.'>t $3 million of 

downtown electric distribution system construction (primarily a substation) 

would have to be advanced to the 1985-1990 period. 



• 
'!'Mae ftauns auaaeat that conUnwna current operations at Grand 

Avmue would be aliahtly less expensive on an annual buis than 

on-site production, maintaining current customer base and sales level. 

However, as sale~> decline, on-site production of steam is 

progressively less expensive annually than maintaining a central steam 

station and an underground steam distribution system. 

These same scenarios were also submitted to a cost of service analysis 

to determine KCPL 1s projected price of steam per Mlb in the year 

2000, discounting inflation. The following table summarizes these 

findings: 

Maintain Grand Avenue 
Production 

Maintain current 
customer level to 2000 

Lose 60% of customer sales 
by 1990 

On -Site Production 

Maintain current 
customer level to 2000 

Lose 60\ of customer sales 
by 1990: electric boilers 
for remamiq customers 
instaled by 1990 

Scenario 

GlA 

GlB 

ClA 

C1C 

Steam 
Rate Requirement 

$/Mlb 

$26.80 

$52.16 

$18.44 

$23.25 

• 

• 

• 



mumn~ry indiuttH!I that the on-tllite production 111cenarios offer the 

lc'"at pro~cted price per Mlb of steam. Maintaining current 

c:u~t~r levels, the Grand Avenue scenario would require future 

ntq to mme than double the current price of $10.00/Mlb to meet 

operating coats and return requirements at current customer levels. 

A 60\ reduction in customer sales would require rates to more than 

quadruple. 

In sharp contrast, the on-site production scenarios offer the 

opportunity to limit price increases to about twice the current level, 

even with a notable decline in customer base over the next 15 years. 

On-site conversion inherently limits KCPL's investment in future steam 

plant, so those who remain as steam cu.stomers would not be at risk 

because other customers leave the steam system. Indeed. on-site 

conversion would tend to retain customers on the system. 

Additionally, KCPL would not be required to invest more and more 

money in production and distribution facilities that customers would 

use less and less. 



c. 

1. Operating Grand Avenue Station over the next 15 yean as a 

central steam production source, coupled with rehabilitating the 

Downtown underground steam distribution system, is not 

economical. 

2. Cortverting steam customers to on-site electric production of 

steam serves to target capital expenditures to those customers 

who will use steam service from KCPL over the next 15 years; it 

also offers a better opportunity to control steam prices over that 

period. 

3. Albeit early, the test conversions are demonstrating the 

feasibility and convenience to our customers of converting to 

electric boilers. Also, the test program has verified the 

installation and operating cost estirnates assumed in this study 

and has corroborated estimates made by a KCPL-engaged 

independent engineering consultant. Finally, the test program is 

providing practical operating data and experience useful to 

future customer conversions. 

4. Current revenues from Downtown steam customers are 

approximately $5.4 million, about $10/Mlb. &toed on a 1915 

estimated cost of arne. for Ute a:dsttns ste~~~D ,;ystcm, KCPL 

would nq•in a rate ~ of $3.4 ~ (62\) -- _. $U~IU. 

just te meet ~. Aa -~ of $S.S ~ 

----.-~~ tomeet~ 

~~-~~--'l~t,. 

• 
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already "'eflect National Starch revenues. Without National 

Stuch, an additional $2.3 million (45%) would be required, 

raisins the unit price to about $27/Mlb. 

5. Based on a projected 1990 cost of service which reflects the 

conversion of all existing customers, KCPL would require a rate 

increase of $5.1 million (96%) over 1985 revenue levels -- $22/Mlb 

-- to meet operating costs and earn a return on the new steam 

production investment. If steam sales were reduced by 60%, the 

price would increase to $27/Mlb for the remaining customers, 

about the same price projected for the 1985 system and customer 

base without National Starch. 

6. In the transition period 1986-1990, KCPL will sustain operating 

and return losses as it simultaneously maintains the existing 

system and implements the new conversion operation. 

7. -The CPC contract termination penalties will contribute $2.6 

million to revenue in 1986 and $.6 million in both 1987 and 1988. 

Because a rate increase will not be effective before 1987, these 

1987 and 1988 penalty payments will not offset the need for rate 

increases. 

8. KCPL will sustain losses associated with the unrecovered plant 

investment in the existins; W"4derground distribution system, 

estimated to be a $1.1 .uiion invest:Hilt. by 1~ • 



l. Ceue production of central station steam at Grand Avenue, and 

retire those facilities as well as the Downtown underground steam 

distribution system by December 31, 1990. 

2. Minimize capital and operating expenditures for Grand Avenue 

and the steam distribution system between now and 1990. 

3. Complete on-site conversions by 1990. (Conversion Plan detailed 

in Section X) 

4. Obtain a written commitment from steam customers* to remain 

steam customers for ten years from the date of conversion in 

order to target specific capital expenditures and minimize 

operating costs. 

5. Perform an energy study for each steam customer who requests 

it. 

6. File a series of rate increases that would achieve the following 

average steam price by 1990 (Rate analysis detailed in Section 

VIII): 

n 

• 

• 

• 



.'" PROJECTED RATE INCREASES 

Year Price PeT cent 
J!OI' Mlb Increue Rationale 

Current $10/Mlb Includes effect of National 
Starch 

1986 1987 $16/Mlb 62% Covers only current operating 
costs of existing central 
steam system 

1987 1988 $20/Mlb 25% Covers operating costs and 
currently authorized return 
on existing system 

1988 1989 $22/Mlb 10% Covers operating costs and 
currently authorized return 
for 100% conversion 

1989 1990 $27/Mlb 23% Covers operating costs and 
currently authorized return 
for conversion of 40% of 
customers 

7. File for steam distribution depreciation rates sufficient to 

amortize the $1.8 million depreciation reserve deficiency by 1990. 

8. Evaluate progress of the conversion plan annually; review the 

projections of steam !"ate requirements to confirm the continuing 

validity of the projections and report the findings to customers 

and to the Missouri Public Service Commission. 

9. Review these recommendations thoroughly with steam customvs 

and with the Staff of the Missouri Public Semce Commission 

prior to any rate increase filing. 
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A. Com Products, National Starch and the Impact on Steam Sales 

Studies of Kansas City Power • Light's (KCPL) steam business 

conducted in 1981 and 1982 indicated that rates to Downtown steam 

customers would have to be raised substantially to cover operating 

costs and provide a reasonable return on steam plant investment. 

The studies also indicated that with the eventual retirement of electric 

production facilities at the Grand Avenue Plant, allocation of that 

facUlty's costs to the steam business would mean even greater steam 

rate increases. Further analyses of future steam loads concluded that 

the addition of larger high load factor industrial steam user·s would be 

required to alleviate the need for rate increases to KCPL's Do\'l.rntown 

customers. 

In 1982, KCPL fUed a Downtown steam rate case with the Missouri 

Public Service Commission (MPSC) and concurnmtly began negotiating 

a high load factor steam contract with Corn Products (CPC) that 

would more than triple KCPL's annual steam salet~. Upon Bi1ning a 

five year contract with CPC commendn1 in AprlJ 1984 and receivin1 

the news that the MPSC woWd aet chaap tM ancattoa factws 

betweea ehctric aad staa coets. KCPL wu able to withdraw its 

... ._.. that tac:nue. At that ta.,. the ~ay aa~od thet 

the t:IIM• ei CPC nwc -~ ~ • ~ staa .._4 ad 

.. .... n~ea. ~ ..... 



e:uat~n. KCPL·~ c:ontrac::tual ~tE:~am r~t~~~ to CPC al1110 

l~Jud<Od ~ov<Ory of t<Ortam boUv improvement111 at the Gnnd Avflnue 

Station. CPC invested about $3 million m a steam line 

from Grand Avenue Station to CPC's property across the Missouri 

River. At that time, it was believed that KCPVs aggregate steam 

business would not sustain further operating losses. 

CPC's demand for steam was initially projected to be a constant load 

of 250,000 lb per hour. However, operating experience showed loads 

averaging 160,000 lb per hour with rapid variations of as much as 

60,000 lb per hour. Thus, plant operations deviated significantly 

from those CPC projected when the contract was drawn. 

Subsequently, in June of 1984, CPC informed KCPL of its intent to 

sell its manufacturing plant to National Starch and Chemical 

Corporation and to assign its steam supply contract to National. At 

that time National Starch indicated to KCPL an inte.retot in 

renegotiating the CPC contract for a ten-year period at a lower rate 

based on an average of 60,000 lb per hour of steam demand -- about 

one fourth CPC's contractual steam demand. KCPL dettmained that 

such terms would substantially lower its steam salu Nvenues when 

compar.t to the CPC contract and thus adnneiy affect at.m system 

economics. 

m the ~k rate caee 

..... the to ... 
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facllitiu at Gnnd Avenue Statkm. A KCPL study 

committu recommended that the Grand Avenue Station electric 

fac::Uitiu be retired from commercial operation when Wolf Creek began 

commercial operation in 1985, This pJuuse-out of the Grand Avenue 

Station electric facilities caused additional steam production operating, 

maintenance, and plant investment costs to be allocated to the steam 

facilities, 

Thus, the projected lower steam demand from National Starch coupled 

with the anticipated re-allocation of Grand Avenue Station steam 

production costs to the steam facilities -- without any rate increase to 

the Downtown steam customers -- would create unacceptable operating 

losses for KCPL's steam operation. 

B. Customer and Service Considerations 

The typical Downtown Kansas City steam customer is essentially a 

commercial operation, with office buildings as the principal users. In 

the past. there were high usage industrial customers and some with 

high load factors such as the former Schlitz Brewery. However, the 

number of customers has declined rapidly in recent years. There 

were 272 customers in 1971. 211 in l,.t. an-d presently there an 

approxi&Htely Ul custaun. 

~lathe~.-of~M.Me 

.... ., dlae _. o..-~ 
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~ to make roam for redevelopment. Thill study assumes a 

60\ reduction in steam load over the next 15 years with a 

commensurate decline in number of customers. The declines in 

number of customers and in steam sales are depicted on the following 

pages. 

• 

• 
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ANNUAL STEAM SALES (MLBS) 
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semce h1 primarily delivered to cu1tomen at 185 and 15 psi 

(pounds per l!lquue inch) with just two cu~~Stomen at 105 pounds. 

The steam l!lnvh::e is used principally to heat buildings and to heat 

water. Some customers have used the steam service at higher 

pressures to run steam turbines for air conditioning. The largest 

steam turbine user was the Federal Office Building at 6(11 East 12th. 

However, the building's two 1750-ton-steam driven compressors 

recently were replaced with electric drive units. 

Most of the Downtown steam service is measured by condensate meters 

that determine the volume of water after it has been condensed from 

steam. A few steam flow meters are used where condensate meters 

are not practical, such as for humidification. There is also an orifice 

rate for small volume users of non-meterable steam. 

C. Steam Rates 

The price of steam has increased from $1.50 per Ulb in 1971 to $5.80 

per Mlb in 1980, to the present price of approximately $10 per Mlb 

for commercial customers. Steam pric~ are dettn"mined by the amount 

used. the plant necessary to produce the steltm {c:Mt of HJ'Vice), and 

by the amount of any mel adjustment. As ~ed. it is aatidpated 

that ~tteam prices WHY non have to ~ ~ to a -~~ 

cutomer base and JtCPLls C~bMsa~ to ~e _.. of the 

~ ~so• at Gnnd A~ sau-to~~-

• 

• 
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A. KCPL1111 Enusy Commitment 

1. Customers' Request for Meeting 

In May 1985, the Building Owners and Managers Association of 

Kansas City (BOMA) asked Mr. A. J. Doyle to address its group 

regarding KCPL's future plans for the Downtown Steam System. 

Due to reports that the Corn Products plant in North Kansas 

City would be sold in late 1985 to National Starch and Chemical 

Corporation, the steam customers were concerned about the 

effect this loss of base steam load would have on their steam 

rates. With that loss, coupled with the planned retirement of 

electric generating facilities at Grand Avenue Station, the future 

costs for steam production were obviously somewhat uncertain. 

2. A. J. Doyle's Letter of Commitment 

In responee to the BOM.A request. Mr. Doyle met with the group 

in June and explained that KCPL iii committed to supply the 

eneJ'Iy needs of all its cuatQ'Ben and certainly would not 

a~ ita st-. nu~t~. ~Vti"o due primarily to the 

lea of the iup CPC •ut. tbe ~ cl st.. productkm 



ih~ ~t- c::u8tomtn·•· Mr. outlln~ KCPL1
11!11 planll!l regan·din1 

t~ ~tum (Full text of lett~r in Appendix A.) 

a) KCPL and National Starch and Chemical Corporation have 

executed a five-year agreement for KCPL to supply steam to 

the firm's wet milling plant in North Kansas City. This 

agreement provides for steam at least through 1990. 

b) Regardless of the changes in steam production costs, KCPL 

will not increase steam rates prior to 1987 in order to give 

the Company and the steam customers ample time to analyze 

various alternatives to the present situation. 

c) The Company will develop a five-year plan that includes 

eliminating the low pressure stea.wn distribution system and 

significantly reducing the high pressure system. This 

could be achieved by inataU&~tion of electric-fired steam 

boilers situated at customw lo•:atkm!!. 

d) After discussin1 the electric holler ~t with the MPSC 

staff • KCPL impiemaated a test ~t. J. t~ test. KCPL 

..... ~. ~-· uwi --~~~-- ....... ~ 
~n at 1IP te ~~ ~ e~i~i:IIJ w ~ • 

The tqt • .. - .. uwi 

I .. I 

• 

• 
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o~nUon of on-lilt~ boll~r~ ar~ an aitem~tUv~ to th4!1 

l!lteam dh'lt:ribution tyat~m. Th• eultomcn· 

re~Mains a steam customer at KCPL 1team ntes.. Information 

from the te~~St project is to be included in the Steam Plan 

that will be presented to the MPSC in early 1986. 

e) In addition, KCPL will provide a building energy analysis 

free to any current steam customer who requests it. This 

analysis would describe present energy consumption as well 

as provide recommendations for building energy use. 

In summary, this Downtown Steam Conversion Study is a result of the 

need to develop the best possible plan to continue meeting the energy 

requirements of KCPL's Downtown steam custonters. The study 

describes the most economically feasible alternatives now available to 

KCPL and its customers. 

B. The Steam Production System and Its Status 

Three 650 psi boilers produce the ateam for Downtown distribution: 

t6. 11, and 18. installed at Grand Avenue in 1944, 1941 and 1950 

respectively. repadns orit;inal ~tation ~ .. s. An three bcUers use 

coal M a ~ mel and SU U an <l~llh mel. They are backed 

up by a Iouth 115 )Mii ~ •hkh ~ ~ on su v C!O mel: 

UAt ••~ m 1•1. 1"'h,e ~~ ~ '-"" a ~ 

··-·· ., ~ of ~ ~ ... - -



pnsnn boiler ia capable of 200,000 lbs of steam per hour. All four 

bollere muat be operational in the winter in cue one of the primary 

boUen is lost. 

The 16, 17, 18 hollers are reaching the age when deterioration begins 

to affect reliability, and their maintenance requires considerable 

labor. Large capital expenditures will be needed for replacements to 

maintain service over the long term. Interestingly, the same general 

need for boiler replacement existed some forty years ago when the 

present boilers replaced the original. The station coal and ash 

handling equipment, also labor intensive, is even older than the 

boilers: it was installed in the early '30s. 

The operation and maintenance of all the equipment at Grand Avenue 

is labor intensive, considering the relatively small amount of steam it 

must produce. Parts for the obsolete equipm-..nt are difficult to 

obtain and often must be custom-made at considerable delay and 

expense. 

The poor load factor the hi1h winter steam heating demand and 

virtuaDy no demaad m the ~ - adds to the problems of 

providin1 adeqate boRer apadty to apply til• at .. ayatem. AD 

.... eq ....... t IIIIID8t be --~ ad RM'IJ - .... -· that 

... nee~ ely ..... ~ -· ... .,.... '1'be -- al •• hip 

• 

• 

•••••• ..._. lliMid ..._.CI'C..._ ..... Deumlu 1~.__.. • 

.._._...._.,..._.._ .... ,... ·1a=url. 
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The KCPL District Hutin& System currently consists of approximately 

50,000 feet of underaround pipin&, about 250 expansion devices, 9? 

manholes containlntt valves and condensate trap equipment, two 

desuperheatlna plants, and 131 active customer service connections. 

The steam produced at KCPL's Grand Avenue Plant is delivered to the 

District Heating System at 185 psi and transported to Downtown 

Kansas City through a high pressure piping system. Thirty 

customers are connected directly to this high pressure system. 

About 75% of the Z4, 000 feet of high pressure piping was installed in 

the 1950s, the remaining portion in the 19ZOs and 1930s. 

The 185 lb steam is reduced in pressure down to 15 lb at 

desuperheating plants located at 1319 Wyandotte and at 6th and 

Baltimore and transported through 26,000 feet of piping to the 101 

low pressure customers. Sixty percent of the low pressure piping is 

over 60 years old. 

In the last three years, crews have repaired 125 awajor leaks in the 

under&J'O\lnd pipin& aystem. (Photo examples at end of this secticm.l 

Tile luka ha-n ~ dm:N~t tiM SJStR!III but ~ in the 

~ew pnaRft is • "*•· n. ..........,., o1 1eeb • ._ Wah 
pHilU8R aystem an 811..., .. to VliJIIUh& jam! fahn,. 11M 

H:t••···· =·-- of~ ....... 8llllllllllt ....... q~,. 



&om conoiidon. The oorroslon hu r4U11Ulted 

from water oontac::Uns the piping. This water comes from 

numc~rou111 1110urces &mc::h as Rround water, leaking city water lines and 

broken storm sewers. 

New leaks are occurring frequently. and the amount of manpower and 

equipment necessary to keep the system functioning will not decrease 

in the future. In fact, it will be necessary to increase resources to 

maintain operations, short of a major replacement of the underground 

facilities. The cost to completely rebuild the system would 

approximate $15 million, This estimate is based primarily on the 

experience of replacing 1,200 feet of low pressure piping in Downtown 

Kansas City in the summer of 1984, at a cost of $400 per linear foot. 

This cost is considered representative for extensive pipe replacement. 

Steam losses in 1981 were close to 45% of the total steam produced. 

More recently. steam losses have been reduced to about 20-25% yearly 

through a concentrated program of leak repairs. Presently, steam 

leaks are occurring at the rate of about three or four a month. Due 

to thdr urgency, most leaks are repaired on an overtime basis. An 

averaae leak repair, indudina expansion joint :repla~ts. oosts 

about $15,000. In 1914. a leak at 7th and Yam COld $21.a jwllt m 

tu contracted excavatim n~ • And the Ink. 

~-~-~ ·* e,f ....... 

~~ 6e __ ..,.,. ... ~ t!l!Jt~dJI ~ ~ IJJ!pt!~i~ 
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• 
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in a.r~~. ntplir job1 hult th~ to 

few- ~k1 the to weather c:oodiUooe, tnfii<:: n~~&trictioo~B, and depth 

of ucavation. 

Manpower in the Steam Department conmsts of three two-man 

construction crews whose primary duty is street excavation, plus 

seven men who perform dally operation and maintenance. The 

department is managed by a superintendent, and two supervisors 

direct crew activities. 
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• Ct.'f@W"~on Te~t 

A. &ud Purpmu~ 

B. 

The~ puTpOIIIt>~ of the conversion test project is to et~tablish the 

operational and economic feasibility of converting present District 

Steam Heat customers to on-site electric boiler steam supply, 

Historically, the Company's involvement has ended at the customer's 

service entrance, for both electric service and steam service. 

Installing, operating, and maintaining equipment within commercial 

property and tying Company-owned production equipment to 

privately-owned piping is new to KCPL and the Company has much to 

learn. Experience must be gained in engineering as well as in 

determining customer acceptance of on-site electric boilers. 

The scope of the project includes working with up to eight customers 

that are presently served by steam laterals which can be disconnected 

once the conversion is complete. Installation sites were selected so 

that service through the 1985-86 heatirlg season would provide data 

for estimating a total Downtown conversion. 

Selection of Customers and Initial Installations 

In August 1914, 125 of KCPL•s st~ alst~1! wen surve~ to 

det...-ne the space a~ble at thar ~ --•~ ~. 

~ p:r~vy nrvey .. 1Nd ~at _. lou~ ~ 



au::oa.t• 

a~ate tho necoaary equipment and that the hollers could be 

located m anu that already housed the present steam entry. 

In December 1984, KCPL prepared cost estimates for initial 

installations of on-site boilers at various customer locations and began 

to confirm specific customer participation, Customers were selected 

for initial installations because their locations allowed KCPL to 

abandon sections of deteriorated underground steam laterals after 

completing the conversions to electric boilers. 

Securing agreements proved time-consuming, so instead of securing a 

set number of customers for the test. KCPL sought to have as many 

boilers as possible installed and operating during the 1985-86 heating 

season consistent with sound engineering and budgetary restraints. 

Customers participating in the test project -1985-86 heating season--

are: 

112 w. 9th 

807 Wyandotte 

909-911 Wyandotte 

1331 Main 

1411 MaiD 

11" WaJRat 1-·--uw Balli an , ... 

Faultless Starch 

Henry Nelkin Trest 

McWhirter 

American Fonul Wear 

Ml....n ~ of ~t Security 

u.-- ~to!riu 
St.-,~ 

~ .......... . ,,.~ .... 

• 

• 
l~~----------------................................................................ . 
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KCPL'111 Ensineerins Depntm@nt proc:t:Uitdi!!d with gathering bids for the 

varioua location• considered and awarded contracts to three local 

contrac:ton for mechanical and electrical work at the customer 

premises. Generally, contractors were responsible for the detailed 

engineering while KCPL retained overall project management. 

Once a customer was selected for the project, KCPL's Commercial 

Operations and Engineering Departments calculated the required boiler 

size, based primarily on a survey of the building and past usage 

data. Then, Distribution Engineerittg determined how the new 

electric load would be served, When a customer signed an easement 

to allow a boiler installation on his premises, a selected contractor 

was instructed to order a boiler and proceed with the detailed 

engineering. Boiler deliveries averaged four to six weeks. During 

that time, the necessary construction permits were secured from 

Kansas City. The construction period averaged six to eight weeks to 

final acceptance. 

The schematic of a Typical Electric Boi\er Installation, Figure 3-1, 

shows the main components of an tm-site ~team l&Upply system • 
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Latm~r BoU~r Yanufaduring Company. which It lou!ly reprennted 

th1 Hughes Machinery Company. This manufacturer hu 

aucc:esssfully supplied package boilers that are in uae in several 

privately-owned commercial applications throughout the Kansas City 

area. 

In August 1985, the building owners of the Home Savings Building at 

1006 Grand requested to be a boiler test site. Because the Home 

Savings Building is the largest of the on-site electric boiler 

installations, the job was awarded to a loc.al consulting firm for 

engineering design and project management. Because of the extensive 

scope of work required, KCPL contracted for the design of this 

larger project due to time constraints for completion of the work and 

to gain the experience of working with contracted engineerinR 

services for this type of installation. 

To date, electric distribution connections have been installed on 

schedule for four of the five locations. 

Installation and Operating Experience 

As of ~er l'IS. there ~re five ktatimls with boGen on-site. 

The first baRer wu ~issd fer ~ on Slip~ 191~. 

Two additionai boaers wers •• rnn ;md a ~ the namd 

The ~ ~~ ~.- l'Md .,. tMUI 



Jom\lu-y 191(>* ~c:au.Ht tonllltl'uetion of the new United Miaaouri Bomk 

Buildint has prevented KCPL's electrical inataUation crews from 

c:ompletina the vauJt work necessary to serve the ~,)oiler. The fifth 

installation is being operationally evaluated. These live installations 

wiU provide data to KCPL about installation and O•M costs plus 

indications of the typical problems and customer reactions that may be 

encountered at future locations. At future locations where the 

electric network does not exist or does not have the capacity to serve 

the load, lead time to install new electric distribution equipment will 

probably extend some 16 to 24 weeks. 

Where possible, the test installations have used the condensate 

metering systems already in place. Each installation has a mag tape 

electric meter. Other meters measure the feed water to the boiler 

and all boiler blowdowns. One installation includes a special steam 

flow meter on the output of the boiler. The purpose of all this 

extensive metering is primarily to check the efficiency of the on-site 

systems as well as the condition of customer condensate return 

systems. For a properly maintained steam and condensate system, all 

water sent to the boiler should be returned throuth the condensate 

return and metered by the condenute meter except, of course. that 

which is lost to blow down. 

The tat ~t also ~ ~~ tre--.t. c-._. 
e.•aaa i& ~nd ~ KePt. pGt$ the lu:Aiu·-. Ia ..... to 

...... tllat .ay CIIMTUh:ll t~ ........ the ftlll!llllllllll'~ 

• 

• 
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.,.u. an dowment~ prior to eruwsi:~ins the boiler. If a boiler 

nqutree lvae amount1 of makeup water, it may well have a leak 

either in the steam system or in the condensate return system. This 

continued uae of makeup water will eventually cause an increa11e of 

dissolved solids to collect in the boiler, which generally requires more 

frequent and more lengthy blowdowns. 

For the test project, the boiler at Stanley Sargent has only manual 

blow down, The total amount of dissolved solids is being maintained at 

an acceptable level through the use of regularly scheduled manual 

blowdown, After one month's operation, a test of the condensate 

indicates a decreasing PH level and wiD require some chemical 

treatment, This can be done manually on a regular basis. The 

installation of a deaerator unit in the future may solve this problem, 

The boilers at American Formal Wear, Upsher Labs, and McWhirter 

Printers all have automatic blowdown capability and Sparge deaerator 

units. The condition of water at these locations will be monitored as 

the bollers are energized. 

The boner installation at Home Savinas Building wiD also have 

automatic blowdown capability and a Sparlfil dea•rator unit, as weB as 

automatic chemical feedwater tnat~~~ent. Au-..tic treatiDellt is 

necessary due to a hip p~ty of tao nered for ~caat boDer 

feedwater .Ueup • 



OwenD. the teat protm baa nqwred a fuD ran1e of water treatment 

te<:hldquea. Howe··er. the ftnal data and n1ults about feedwater will 

not be available until more operatin1 experience is 1ained durin1 the 

1985-86 hutin1 Mason. 

Because the actual operation and maintenance phase of the test 

project is just beginning, any definitive conclusions are premature. 

However, the Steam Department plans to inspect each boiler 

installation every work day and prepare a log sheet. In the future, 

daily inspection should not be required to provide adequate and 

reliable steam service to customers with on-site electric boilers. 

However, at this stage of our experience the operatin~ data is 

valuable. 

To date, customers have indicated satisfaction both with the 

contractors installing the boilers and with the KCPL personnel 

responsible for the installation, operation, and maintenance of the 

on-site electric boilers. 

The five locations at which a boiler will be operating this heatin1 

susan are: McWhirter Printers, Amerie;m Formal Wear, Upaher 

Laboratories, Stanley Sar1ent, and Home Savmas Buildiaa. 

l. lleciric •a: &Itt •• 

lhttrit .._, -r•t11 1 cnuda .r a ._. Jll'llll!llift ._ ...._ 
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wlth immvlton :reeisunc::e elements, a condensate 

sy111tem. llnd miaeelbmeous equipment includins power 

dis®nnec::t switche111. The electric immersion resistance element 

steam boiler b1 eiiJllentially a prenure vessel. It contains fixed 

immersion resistance elements and controls that cycle these 

elements on and off depending on the steam load demand. A 

condensate collection system operating in conjunction with the 

electric boiler generally utilizes an existing condensate return 

system to collect the condensate and store it in a tank that is, 

in turn, connected to the boiler by a demand control pump. 

Additional equipment generally includes power switches, and 

current transformers; electrical cabinets; water, condensate and 

power meters; blow down tank; boiler make up water line; and 

electrical conduit. 

Electric boiler ratings range from 6KW, roughly 2'x3'x5' in size, 

to llOOKW, roughly 51x5'xl0'. Power feeds are 208V and 480V, 

requiring 3-phase, 4-wire supply. [Shown in Figure 3-2. 1 

J .. 9 
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Electrode boih:r myatema ccmsiat of a boiler vtHIISel, high voltage 

awitchgear and feedwater treatme-nt equipment. 

The boiler pressure vessel has a central column (header). Water 

passes from this header through nozzles toward surrounding 

electrode targets. Electrical current flows through the jets of 

water from the neutral header to the electrode and through the 

stream of excess water falling from the electrode to a fixed 

neutral. Steam is generated at the surface of the streams of 

water in amounts proportionate to the water's conductance. 

The boiler steam output is regulated by controlling the water 

level in the nozzle header so that a greater or smaller number of 

nozzles are supplied with water, and thus a greater or smaller 

amount of water comes ir.to contact with the boiler electrodes. 

This water level is controlled by varying the water flow to the 

header with the resp~ctive boiler controls -- either to maintain 

the desired steam prasaurl'! or to prevent the boiler exceeding 

the KW load setpoint. The boiler electrodes are located entirely 

within the boiler st,.~ ~~ 1\10 that stoppin1 the boiler 

......... .,,_.._,,~~> p~p shuta •~ tae beiller. 

3'Utto~~~er 18 the ~ ~1'11 rated fer 

~ at~ It ~ the br~ 



~~ f"del' <:h"<:\1\,a~~ inllltanhuu'IOU!!I overeunent 111111 well IIUI 

the boiler lt111elf. 

F"dwater treatment equipment conliists of a water softener to 

reduce the hardness of the water and a deaerator to eliminate 

most of the oxygen and carbon dioxide, which minimizes system 

corrosion. 

The ratings of electrode boilers range from 2000 KW to 50,000 

KW, are about 5 to 10 ft in diameter, and can be from 12 to 25 

ft high with suitable clearance. These units generally operate 

on 13.2 KV. [Shown in Figure 3-3.] • 

• 
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• 
A objective of the test project is to collect actual operating 

and installation costs. Operllting costs will be available after the 

current heating season. 

Installation costs for the five installations under construction are 

shown in the following table. The costs reflect material and labor 

required at each location and include costs for the boiler itself. 

Engineering, project management, taxes and the cost of providing 

electric distribution to the customel· location are not included. 

• COST OF INSTALLATION 

ADDRESS LOAD BOILER MATERIAL LABOR TOTAL 

Stanley Sargent 74 KW $ 6,410 $ 9,107 $10,948 $ 26,465 
1406 Walnut 

McWhirter Printers 296 KW $11,045 $ 8.243 $20,192 $ 39,480 
909-11 Wyandotte 

Upsher Labs 222 KW $10.080 $1S,642 $22,590 $ 48.312 
1336 Walnut 

American Formal Wear 93 KW $ 7,050 s 6.150 $12,114 $ 25,384 
1331 Main 

Home Savin1s 2220 KW $5~.-~~ $§2.tMl $61.fM1 S1n.446 
1006 Grand 

• 



• G. 

Once a c::ullitmM~r wu nlected for the test project, Commercial 

Operations penonnel met with the property owners to explain the 

project. Owners were informed that they would be biDed at the 

present steam rate and that their metering method would be the same 

as it had been. Customers were told that the installation, operation, 

and maintenance costs would be borne by KCPL. The only item that 

the customer needed to provide was suitable space for the electric 

boiler installation, The easement agreement defined that there would 

be no risk to the customer. 

After this initial contact and preliminary approval by the customer, 

Commercial Operations and Engineering personnel met again with the 

owner to select a suitable location for the boiler. Location drawings 

were then prepared and included as part of the easement documents. 

In most cases, the boiler was ordered and the contract selected after 

the customer signed an agreement. 

KCPL reimburns the cost of feeclwater supply to the boiler in the 

test project installation to the customer, b6eause water to the boiler 

is supplied from the customer 11ide of hi$ City water meter. This 

L.'PftniUMnt eliminat~ the need to infiall a npante water service 

u·trau. 



Tho t~u;t project hu demoru;tntll!d to KCPL the requirements of 

vario\U£ l) buildin~ permits. Z) mechanical and electrical inspections, 

3) compliance with fire codes necessary prior to construction, and 4) 

operation of on-site boilers at customer locations. 

Some unusual problems that have surfaced during the test project 

include providing adequate mechanical support for the boiler. One 

location required rebuilding a portion of the floor where the boiler 

was to be placed. At two locations deteriorated drains needed repair. 

At another location it was necessary to provide a storage area for 

items displaced by the boiler. 

(The ratings and mechanical configuration of boilers that have been 

installed in the Test Program are shown in Figure 3-4.] 

• 

• 
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't!at hoar1111 Location 

11t06 Walnut 
1331 Main 

1336 Walnut 
909·911 wyandotte 

T 
• t 

1"11 

~+ .5 PT. 

iOI Volt • 'ni!Je Ph!!! 

Boiler H.P1 
.6 
.9 

1.5 
1.8 
2.4 
3.0 
3.6 
lt.8 
6.0 
7.1t 
9,3 

11.2 
11t.8 
16.8 
22.2 
29.6 
37.0 ...... 
n.e 
59 .. 2 
66.6 

""'tH· ...... ... .. .... . ..~ ,..,. 
ULa 

~ 
6 
9 

15 
18 
21t 
30 
36 
48 
60 
74 
93 

112 
11t8 
168 
222 
296 
370 

"" 518 
592 
666 

...6!2!.. 
16.7 
25.0 
u. 7 
50.0 
66.7 
83.1t 

100.0 
133.1t 
166.7 
205.5 
259.0 
no.8 
lt11.0 
lo66.2 
616.5 
822.0 

1027.5 
1233.0 
11t38.5 
161t4.0 
181t9.5 
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Cuatamva that M 1e elRted to participate in the teet project have 

been very cooperative with ICCPL and the contractor• in completin1 

the innallation. Complaint• have been of a minor nature and 

primarily have dealt with the inconveniences of conducting business in 

the midst of installation work. (Two of the completed installations are 

shown in Figure 3-5, ) 

• 

• 
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McWhirter Printers 
909-11 Wyandotte 

296 kW Electric Boiler 
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• 
A. Approach 

Initially, energy audits will be performed on buildings at the owners' 

requests. However, after satisfying these initial requests, KCPL 

expects to pursue building energy studies in the same order as the 

conversions. 

After suitably reviewing organizations that could perform such 

work, KCPL selected Energy Masters Corporation to perform the 

• 

building energy studies. The studies consist of: 1) a survey of the • 

building, 2) an analysis of the steam and electrical-consumption over 

the past three years, 3) a calculation of the building heating and 

ventilation requirements, 4) an analysis of each energy consuming 

system in the building, 5) a correlation of calculated steam 

requirements with the actual steam usage. 6) a determination of size 

of a replacement electric steam boiler, 7) a schematic of the electric 

boiler design and a detailed c-ost estimate for the recommended 

modifications. 

O...s uve nq1tHted s~ oa app~Val !ely zt ~·· 

,..__ of ~ buikhs at.._ !:.ve ...., .._ ualped to the • 

CIURI.-t~ wi6 ~ M'ttdhn C Jl& ....... aeven ~ m 



• 

• 
" 
~,;;:',~,' 

Pl'Oft!'Ma. So fu the studi~u1 have aU involved major bulldinRB and 

have been time consumin1. With BOrne sma11er buUdin11 tn the 

upeomin1 studies. we anticipate havins about ten studies eompleted 

by year end. Enersy Masters Corporation has adequately covered all 

items set forth in its contract, and we expect the firm to continue to 

perform the energy audits. 

Complete energy studies are available for: 

Home Savings Building 
1006 Grand 

Jackson County Detention Center 
1307 Locust 

Jackson County Justice Center 
1305 Locust 

Final drafts are being reviewed on: 

Kansas City Southern Building 
114 West 11th 

Field work is essentially completed on the following buildings: 

Deramus Building 
301 West 11th 

Folly Theatre 
300 West 12th 

Hereford Building 
715 Hereford ~ve 

Jackson County Courthouse 
485 East 12th 

The llodewav Ian 
6011Wa -



'~'he folowtna buUdinas have been au•lri1ned to Ener1y Masters 
Corporation with only preliminary work done to date: 

Board of Trade Buildina 
1009 Wyandotte 

Centennial BuUdina 
222 West lOth 

DeWitt Building 
15 West lOth 

Insurance Exchange Building 
21 West lOth 

The following buildings have been assigned to Energy Masters 
Corporation with no work done to date: 

Federal Building 
911 Walnut 

Federal Office Building 
601 East 12th 

U • S. Courthouse 
811 Grand 

• 

• 

• 
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of Grmd Avenue Station all!l a Central Station Supply 

of Steam 

1. General Background 

The Grand Avenue Station was constructed in 1904 by the 

Kansas City Street and Railway Company. KCPL purchased it in 

1927 from the Kansas City Transit Company to increase the 

available Sllpply of steam to Downtown steam customers. 

Twenty-inch steam lines were tapped off of the 185 lb steam 

header that had suppUed early piston type engines. These lines 

were extended from Grand Avenue to heating stations that were 

eventually connected to pressure reduction stations. These 

stations and main steam linea are in service today. 

In 1930, stoker-fired boilers were installed to increase the 

steaming capacity and to replace the original boilers. In 1944, a 

new 300 Mlb/hr boiler 16 was added that could be fired with 

either pulverbed coal or 1as. Two more boilers 17 and iS, 

similar to 16. were added m l'MI and l~C respectively. After 

then addi~~~~. the ~&taker-fired boilers were ne~ry only for 



I 

'l"be thne 65\.1 pound boilers 16, t7, and 18 supply steam to the 

185 pound steam headers through pressure-reducing valves. 

Steam from boiler llA is produced at 185 pounds and connects 

directly to the 185 pound steam mains. 

Boiler 16 was partially retubed in 1984. Boilers 17 and 18 will 

each need a partial retubing in the next five years if the station 

is to continue operating after 1990. The partial retubing is only 

a temporary measure, however, and extensive rebuilding or 

boiler replacement will be necessary eventually due to 

deterioration from more than thirty-five years of service. 

Boiler IIA was retubed in 1984 and became only marginally 

dependable as a steam supply to the downtown 185 pound steam 

headers. The boiler is normally operated as backup to the 

coal-fired 16 and #7 boilers since it l.tses more costly gas or oil. 

In addition, boiler tlA is less efficient, because it has no air 

preheater or feedwater heaters. 

Grand A venue boilers 16, 17. and ti use coal instead of ps due 

to the considerable cost advanta~ of coal ewer 1as. 

• 

• 

• 
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• 
Four major options are feasible to continue steam service from 

Grand Avenue Station past 1990: 

1. Retain the four existing boilers and limit the capital expenditures 

to only those necessary to maintain an acceptable level of 

equipment reliability; 

2. Replace the three existing coal-fired boilers with newer 

technology coal-fired boilers to improve manpower utilization and 

fuel conversion economy while retaining the gas/oil-fired boiler 

as backup; 

3. Replace the three existing coal-fired boilers with 

electric-energized boilers and retain the gas/oil-fired boiler as 

backup; 

4. Retain the four existing boilers to supply winter steam load when 

demands are sufficient to operate the boilers on coal, and install 

two small electrode boilers to serve sharply lower March-to­

November loads. 

C. Discussion of the Four &Her Options 

Optioa 1 - Continue present cpenticn. I Sc.auio Gl.) 



thOIM ~UI:C.~NJry for 

~nd nl~bl~ ~~"'ViCIII. 

Th~ ~ia~nificant dis~dv~ntage~ hi• the high operation and m!'l.intenance 

expense needed for a wide ran~e of aging equipment. Major 

replacement and repairs will be required by year 2000 for long-term 

operation. However, no investment for new long-term facilities is 

included in this option. 

Approximately 72 employees are required for winter station operation 

and steam production. Fifty-two employees are required during the 

summer when the station is on gas fuel and has only one operating 

boiler to maintain. 

The station's fuel is low-cost coal during the winter season. When 

weather moderates, the steam demand drops so markedly that the 

station must switch to gas as a boiler fuel for approximately eight 

months, because the low steam demands during the off-peak season 

are below the minimums necessary to maintain a stable fire in a boiler 

operating on coal. 

Presently. there is a l'i'!Ore than two-· to--one prke advantage of coal 

over gu, with coal co•tint; $1.33 per •BTU and 1• Sl.:n per 

YMBTU. Gas i• ued only for ~r ~tut8p and 0.. n&bilntim • 

• 

• 



• Gu Ia ued to .fin th• flA holler when a standby boiler is needed to 

.._. a eontinuous steam supply. 

The cost of 1&111 ia expected to escalate more rapidly than coal once 

the cunent short-term gas glut diminishes. Thus, gas is not 

acceptable as a long-term fuel. During cold weather extremes, gas is 

not dependable as a boiler fuel because KCPL's supply is subject to 

curtailment. When winter temperatures reach their lowest point, 

KCPL'a gas fuel is sometimes curtailed to match gas supplies to peak 

demands or to keep gas demands within the pipeline capacities. For 

example, gas for steam generation was curtailed for several 

consecutive days in December 1983 due to temperature extremes. 

In March 1981, the Gas Service Company advised KCPL of projected 

complete industrial gas curtailments December 1981 through March 

198Z. Complete curtailments had already occurred on three occasions 

in 1980 and 1981, for a total of sixty hours. In addition to these 

complete curtailments, there were eleven other curtailments between 

1976 and 1982. For these reasons gas is not considered a dependable 

fuel for winter operation. 

Option 2 - Replace the existing CMI-fired boilers with Dew tedmoloBY 

coal-fired boilers. (SceDU'ioe G2, Gl~ &ad G4. J 



'Tbla aptian h1u11 .anv tochnoloay hollers sized to match the winter 

8team demand. The main dtsadvmtaae is the relatively hiah capital 

coat. 

New equipment would provide facilities capable of supplying central 

station steam beyond the year 2000, with fewer operating personnel 

and less maintenance. It would also permit coal-fired operation at 

lower steam loads. 

An estimated 62 men would be needed to operate and maintain the 

station. Fuel handling personnel, boiler operators, instrument and 

electrical technicians. and station support are expected to require the 

same number of persons as the present operation. 

It would be possible to replace existing boilers with any of three 

newer technology boilers, The station fuel cost would be lowest for 

fluidiud bed coal technology, because the station would be able to 

operate primarily on lower cost coal for most of the eight-month low 

load period with this type of boiler. 

The new technoloay options are: 

STOKER BOILER. A stoker boiler is a water wall boUer that burns 

coal placed em a tn .. nc crate that puNS thnup the lMIDer. 

• 

• 

• 



• PULVIJUI!ll COAL 80fL!R. A pulverl11ed coal boiler is a water waD 

boiler that burns pulveriaed coal transported from the pulverizer to 

the burner by a stream of air. 

CIRCULATING FLUIDIZED BED BOILER. A circulating fluidized bed 

boiler is a water wall boiler that burns coal fed with limestone 

into the lower portion of the combustion chamber. The high 

turbulence in the circulating bed causes the coal to mix quickly and 

uniformly with the limestone. Hot flue gas and fly ash are separated 

from coarse solids by the hot cyclone. 

Selection of a boiler from the above technologies would require a more 

complete analysis. However, the savings from reduced manpower and 

reduced fuel expense would not be adequate to offset the considerable 

cost of investing in any of the new technology boilers. 

Option 3 - Replace the three existing coal-fired boilers with electrode 

boilers. (Scenario G5.] 

This option col'!.siders central station electric-powered electrode boilers 

sized to match the present winter steam demand. 

Electrode boilers are ~ to operate ami IDMataia. Lara• electrode 

boilers would be simnar to U.. opented at lata ami Hawthom 

Statiaaa for a•udbzy at... Tke ehm !11 II:11I11S would ll:e abed for 

a t:etal ..._ c-auu*r ol lStl,NO a..,_..,._., •pfled fnlm 8Ye 



lb par hour boUna. Ste&m c::an be aenerated from the 

electrode \ellen on a year-J'Cund basis as one boiler has the 

capability to 111 turn down" its output for the reduced number of 

customers desiring steam in Spring through Fall, The low pressure 

tlA boiler would need to be operated in the winter during forced 

outages of electrode boilers, Only one electrode boiler would be 

needed during the eight non-winter months, A projected 52 people 

would be required to operate this alternative, a number similar to 

summer station operation on gas fuel. 

The electric supply for the electrode boilers would be from the 

substation adjacent to the Station, The electrode boiler maximum 

winter demand of about 130 MW would require installation of additional 

capacity at Grand Avenue substation at an estimated cost of $5.35 

million. 

The main disadvantage to the installation of central station electrode 

boilers is the cost of electric energy used to supply customer loads 

and distribution system losses. The expense for electric enersy is 

appJ'Cximately 2. 5 times the anticipated total fuel cost for coal and aas 

of Option 1, the present operation. As with the Dew technology 

boilers, the new capital requirement is also a drawback. However, it 

is about half the capital cost of the aew coal-Bred '-Rer tedmo&ops. 

Nevertheless, when the high eaeray a.t &ad~ 6;b~Lutiaa SJsteaa 

opent:ill1 &ad--~ CMl &nt C& .\I:IIJIId wi6 .. fbllsd CMl of 

• 

• 

• 
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the c:~apUal mveatment, the full capacity electrode boilers option is the 

lee11t attrac.lve of the altern.tlves c:onaldend. 

Option 4 - Continue pruent operation, except install small central station 

electrode boilers for low steam loads. [Scenario G6] 

This option provides savings from electrode boiler operation during 

the non-winter season. The existing four boilers are operated and 

maintained for the high demand winter period. 

The advantage of this option is the relatively low capital cost of a 

small electrode boiler to provide for non-winter demand. 

The disadvantage of this option is the high energy cost for the 

electric energy used to supply customer loads and distribution system 

losses during low-load periods. 

There are no general manpower savings from this option, as the same 

coal-fired boilers must be operated and maintained for winter 

operations as well as ·the maintenance, though nominal, for the 

summer load electrode boilers. 

The added cmersy c:e.ta. wiaeft ~ with additkaal fixed capital 

eoeta • .U.e tWa aptiGa aa MhDt1811ua ._ ..._, dae pnMftt 



D. 1\ofuae·Dirived Fuel (1\DF) Facility Option 

The utility industry has been developing technology for generating 

process steam and electricity from municipal solid waste, RDF, so this 

study considered the practicality of converting Grand Avenue Station 

into some form of refuse-to-energy facility. 

In general, several factors led to the conclusion that a refuse-fired 

boiler facility at Grand Avenue Station would not be practical. 

1. The available land at Grand Avenue Station could support only a 

SOO ton/day refuse -fired operation. Such an installation would 

produce approximately 120,000 lb per hour of steam. The 

Downtown steam heat load varies from 15,000 lb per hour in the 

summer to 350,000 lb per hour in the winter, ao winter load 

requirements would have to be made up by burning gas or fuel 

oil in an additional boiler. An additional boiler probably would 

be required for light non-winter load, for load swings and for 

backup. A refuse-fired boiler costs an estimated $40 minion, 

based on the industry a,·erage installed cost of SM.OOOiton of 

refuse and a SH ton/day facitity. ~ capital cost does not 

compare favonbly with other scea&rios ev~ a dUe atudy. 

1. "nw> lM<d tadw fw tM Do~~ ~ haadlt« eyelem is 6e 

~ .. 

• 

• 

• 



~t•am Jood ~~ at a ntlnimum in the ~ummer month~J. '11\<h~n nfu111e 

lt~ at a maximum. 

3. The operation of Gr&md Avenue Station as a refuse-derived 

fac:Uity would be incompatible with the plans of Kansas City and 

the City Market Area Redevelopment Association. Those entities 

phm to develop the general area between central Downtown. the 

City Market. and the Missouri Riverfront into a cultural and 

civic district. Truck delivery of refuse would severely hamper 

traffic in this area. 

For these reasons. a refuse-derived facility at Grand Avenue 

Station is not considered desirable or economically feasible and is 

not addressed further in this study. 



One major aet of pouibUities for providing reliable steam service combines 

electrode and electric boilers. No steam is generated at a central station, 

and the centJ;'al station and virtually all of the high pressure mains and all 

high and low pressure mains are retired. 

Several options are based on using a single, large electrode boiler in 

combination with on -site electric boilers. 

A. Electrode Boiler at 1319 Wyandotte (Scenario CZ} 

An electric boiler system would be installed at all customer locations 

except: the Vista Hotel, the Muehlebach Hotel, the Kansas City 

Club, the H. Roe Bartle Convention Center, and the Jackson County 

Detention Center. These five locations would be served by a high 

pressure electrode boiler system located in the area of 1319 

Wyandotte. This option requires real estate in the area of 1319 

Wyandotte. the erection of a building to enclose the electrode boiler 

system, and the replacement of the entire 105 lb steam distribution 

system. 

Aa .tectdc ~ ~ ~ 1M ~ed a • an1u Ill' ~M.-.s 

RII!IIVh 6e 't'k~ lhtd., 6e Mullli'h'llldl lhlllll. 6e Frrn Qty 

• 

• 
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Qub • the H • Ito. Bulle Convention Center, and the Jackson County 

DeteDtion C-anter. TheM five locations would be Hrved by a hlsh 

pne~~aun electrode boiler system located in the Wall Street 

Duuperhu.tint~ Station at 6th and Baltimore, This option requires 

additional real estate at 6th II Baltimore and the erection of a building 

to enclose the electrode boiler system, It also requires replacement 

of the entire 105 lb steam distribution system and removal of existing 

equipment at the Wall Street Station, 

C, Electrode Boiler at 1319 Wyandotte and Jackson County Building 

[Scenario C4) 

An electric boiler system would be installed at all customer locations 

except: the Vista Hotel, the Muehlebach Hotel, the Kansas City 

Club, the H. Roe Bartle Convention Center, and the Jackson County 

Detention Center. The first four of these customers would be served 

by a high-pressure electrode boiler system located in the area of 1319 

Wyandotte. This option requires real estate in the area of 1319 

Wyandotte. erecting a building to enclose the electrode boiler system 

and obtainin& space at the Detention Center for another electrode 

boiler lfJ&tem to Hrve Jackson County Detention Center, It also 

requires the replacement of the entire 105 pound steam distribution 

system. 

D. Eledrade .._rat lll9 Wy..._; Cudlaa-.-. Puaq,n s,._ 
ad lll:tw4& .._ ~ .t 1-ft ISu;uiD CSI 



'Tho ~trie boiler ll}'ltem would be installed at aU existtns 

lo~aure cuatomer locaUona and hilh-preaeure customer~~ north of 

t-10. The existing hi1h-preesure customers aouth of I-70 would be 

served with the existing htgh-preaaure steam distribution aystem and 

a hish pressure electrode boiler system in the area of 1319 

Wyandotte. This option requires replacing the lOS lb steam 

distribution system, renovating the existing 185 lb steam distribution 

system, acquiring real estate in the area of 1319 Wyandotte, and 

erecting a building to enclose the electrode boiler system. 

E. High Pressure Reduction Plus Electrode Boiler at 1319 Wyandotte 

(Scenario C6] 

Selected low-pressure steam customers would be placed on the 

existing high-pressure steam distribution system by installing 

pressure reducing stations at these customer locations. The existing 

high-pressur~ steam system south of 1-70 would be served by a 

high-pressure electrode boiler in the area of 1319 Wyandotte. The 

remaining customers would be served by on-site electric boiler 

systems. This option requires installins pressure reduction stations . 
at necessary customer locations. acquiriDs real estate in the area of 

1319 Wyandotte. e1'8Cting a b~ to eadoae the electrode boiler 

• .,. ... repJaemc the lilS poem~ .... c~~atra.u- system and 

naevattaa the lts ~ •- ._,..._ .,._.. 

• 

• 
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Economic evaluations were made of many alternatives for providins 

steam uervice to the Downtown steam heat customers. The purpose of 

the economic evaluation was to select the more economically attractive 

scenarios for a more detailed rate analysis (Section VIII]. The Steam 

Conversion Study Decision Tree, Figure 7-1, outUnes 26 of these 

scenarios. The assumptions underlying each of these cases are 

detailed in Figures 7-2a, 7-2b and 7-2c. 

The scenarios are divided into two major groups: 

0 

0 

scenarios in which Grand Avenue Station continues to operate 

scenarios in which steam service is accomplished by distributing 

electric and electrode boilers at customer locations across the 

system 
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Witldn the two major croups of scenarios - Grand A venue continues 

and distributed electric boilers - the more economically attractive 

scenarios were identified as ponible alternatives for serving 

Downtown steam customers. Each of these more attractive scenarios 

was studied in greater detail with particular attention to the economic 

impact resulting from customer attrition. 

Customer attrition has been a primary concern of this study. KCPL 

has already lost 60% of its total steam sales and over 50% of its 

customers during the last fifteen years. A large portion of the cost 

to produce steam is fixed (e.g., Grand Avenue Station), so the 

reduction in customers has resulted in an increasingly higher cost of 

service per customer. This trend is likely to continue. The selected 

service approach must hold the cost per Mlb of steam to a minimum, 

whether all customers are retained or many customers are lost. 

Figures 7-3a, 7-3b. 7-4a and 7-4b display the results of the economic 

analysis. Figures 7-3-a and 7-3b show the total capital expenditures 

for each of the scenarios ev;'lluated. Figures 7-4a and 7-4b show the 

levelized annual revenue requirements. The dollars are on a 1985 

basis. The 11 G11 scenarios are those which ccmtinue operations at 

Grand Avenue and the •c• seenarios an those wbkh CODvert steam 

service to combmations of ~ •d electrade ~ taatalhd a 

the ~ p....-.. Tlle eaamak:s ef ....... Iii atn"Ut 

~ ve~ ~ 8 H~ Ht cf ahe HtUIIII 141M .. 

• 

• 

• 



• hvtia of 4'?1,000 Mlb~~S and 191,000 Mlbe, rupec:t!vely, The 11C11 

scenario& """ identical to the 11 B 11 scenarios except that the 60\ loss 

of ealea ifll Ulllumed to occur by 1990. Tht111 pe:rmit111 targeting capital 

expenditures to the :remaining 40\ of customer load. 



• 
I 

~--

I ! ... I 
I ! !!S ••• s 
I 5 !!~ ••• 5 
I 

! 1!1 ••• I 
... .:.:-~: ;f 

••• &! 
If 

••• I 

••• 
If 

I 
ri 

I 1!1 ••• I 
I tr .:.:: .; 

I 
I !!I ••• I 
., .~.::~ If 

I 1!1 I .r .:.:-4 



. ' 

I . -·~ Ell 5 ~ ... ~.,~ -.. ••• liE I I .:~ .,..,!! If 
• •• I Ell I ! oltl !f..S:f If 

I - •11 1!11 I D tiel :ical'!f ar 

'· 
• ·ss it: II II 

I Ill .r.;r,: ~ - -
·" •dl -·ss Ill I I :fall{ ri 

;i· i•=~ .. -~8!! 1!1 ! B --e .r.;r ld'..:,: rlt - - -
0\ 

~ . • •J!I!! I liB I ~ 

.._ 

I --I fll3t3 =f..Zif If 
• ••• 1!1 II I -.. !f"GIT!! !!' --
• ·ant Ill I I .,z.z =fa~' If d' 
•••• s·e I I " srlsr . . .... ••••• I If l!"llf 
• • •• =·s,s II 

II ,. II • ::, I'• I '--

I 
I I II I I 

~~-.,~--·~ ~~ ~"'·-~"""" 



• IIIII s•s .,.! ! I Ji!Jiil "" • I I 1§!15 !!! ·s·s ! 
I ~-~·~ !I! •••• ! .., .., .... .... ..:: -
I 

I!UUUI Ill ·Ei·a I 
.:: .., .., .s.:r..r w8 w8 -£ 

IUHei!J! ill ---- ! 
K ..:: .or wf .;r ..r .r 

I f!~J!NI Ill ---- ii 
I .J .;r ol .;r ..r fll -

. II f!i!!:Jii Ill ---- • I .;r..::..r - .;r.:r..r .. --
i . •

111 IH!Jel5 liS ---- ~ ,1----- I .s..::...r .: .;r ..r --~ ile- IUiEIHI Ill ---- I • ~ I I .;r.;r..r - ..r..::..r ..r -

I 
!l!!JeJ;;t; 115 ---- I 

I 
111.. -..r..:.r .: .r M" fll -
lUi E !UI Ill ---- I 

I ..r.r..r - ..r..:..r !!!' 

;!i~IS ill ---- tt 
Ill ..::.r .r ..r II¥ -

Rilla Ill ---- I 
I .:r...r ld' .r .. .r 

II Jill Ill •••• I I .,,. ,z ,.,., 

I at I 
I! I. I t • .-- !e... I ... . . . . I 

I ~ 
.I 

I I I I I I 



( • ( • • 
Figure 7-4b .... • EaiiiiC aiAIIIIII • lrBI Clllrt'EIID ---

..... IEVElll &111111111 Ct,..., 
1 .... .. al m ac: ca 1:1.1 131 C3l C4l w Cll Cl Cil • Gl • ---·fl • • • • • • • • • • , • t • ... .,. ... • • • • • • • • • • • • f ~ • .... • • • • • • • • • • • I • 1,171 1,81 --- t • • • • • • • • a a • • • • ... • I • • • • I • • a • • • ua .,. __ ;_ .. ,. • • • ~~· 311 435 435 13S 135 1,381 1,381 ... ... .. . .,. ... • • • • • • • • I • • • • • • ... • • • Ill 311 435 435 135 135 1,381 1,381 ... ... ... .,. 

. - ...... ... .. . .... 4,1 • :1,!1!51 4,171 :1,411 4,197 :1,:11 :1,1!2 1,713 ..... ... ... ... ....... ... 1,4'11 ... ., 1.147 1,53& &.147 I,S36 1.147 ltD ... e.• ... 1,81 ~.. • ... a.• • • 1,111 1,. 1,6911 1,. 1,695 1,. e.m 1,1125 1,141 a.m ... ~ -. .... ,,. 1,411 ~~,. 7,1194 11,113 7,4!& 11,139 7,114 11,!1!51 7,131 , ... .. ... J,al --.- .... ,,. 1,411 11,317 7,. 11,341 7,131 11,175 7,731 13,174 ... li,B ... a,a .,. 

e 

7.11 

> N~o ' ~·-••"" 0 "'m'~~"'"~.--•-••~•-•"' " OH""~" m " '"-""~""''~"·--~ 



A. Continue at (lund Avenue Station 

(Refc:u· to Fi1uru 7-3 and 7-4 for details) 

The ban case for this study is G1A, operations continue at Grand 

Avenue. This scenario entails adding $17.4 million in capital 

equipment. Included is replacement of 19,000 ft. of low pressure 

steam piping, replacement of 18,000 ft. of the total 24,000 ft. of high 

pressure steam pipe, retubing of boilers 17 and #8, and miscellaneous 

annual capital expenditures. 

Additionally, total levelized annual operating expenses, which are the 

basis for comparing the economic feasibUity of all scenarios, are $11. 1 

million. Included are levelized fixed charges on the new additions at 

Grand Avenue, fixed charges on new additions to the steam 

distributicm system, fuel, O&M costs at Grand Avenue, OlM costs for 

the steam distribution system, and property taxes on existing Grand 

Avenue plant. The fixed charges include depreciation, income taxes, 

and return on new investment. The total annual expenn for scenario 

GlA was the lowest of any of the 11 A11 acenarioe, Iarsely due to the 

lower capital costs. 

The GlB scenario is identical to GlA with the eaaption of havinc 60\ 

lower sales. reflediac tM losa of cu...._ ~Y tM ,_.. ZGM. The 

lower HlM !evel nM~._ leu m.i _. U. ...._ .-.tion aaci 

-a\eMace ~. The at~ ~ ••••• an M .. l .--.. The 

GlC ~ Hi tM .- 8 GJS 11t!liiil!pt ._. 6e M iMtl el 
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~taMf'~ and l!la!C~ul oecun by 1990. Tb~ total annual e~~xpeni!UiiiJ for 

thi111 l!lc•nano ~~ $8.1 millioo. 

The oUu:r 11 G11 ~eenarios are similar to GlA. The major variation in 

each is the installation of a single new boiler at Grand Avenue. The 

steam distribution system is replaced as tn scenario GlA. In scenario 

GZA, a 350,000 lb per hour stoker-fired boiler is installed at Grand 

Avenue Station. The newer technology of this boiler enables fuel and 

operating savings when compared to the present boilers at Grand 

Avenue station. However, the total capital expenditures for this 

alternative are much higher, thus eliminating the scenario from 

further analysis. In GZB, with a 60% loss in sales, the capital 

expenditures would still eliminate the scenario from further 

consideration. 

In scenario G3A, a 350,000 lb per hour pulverized coal boiler is 

installed at Grand Avenue Station. This boiler has the same fuel and 

O&M savings as the stoker-fired boiler in G2A. The capital 

expenditures for t.his scenario and 03B again limit consideration. 

L• scen!llrio G4A, a similar fluidized bed boiler ia installed at Grand 

Avenue, relili:dn1 even jp'e&ter fu~ and O&M nving111. The capital 

expenditurea fOl" thta alta"Z~ative an ~ to .._ in ca~ G3. and 

G4. tbu. ~tmg fwt._. ~$ ~ G4 wu ~ 

&1!1 the be&l!l fOl" ~ 

~~ofafd 



-· .. ·~·Hvuv, G4C. proved to be inconsequentiah although the capital 

were nduced (which usumes KCPL could plan for 

declining customer base), total annual expenses still ex ceded the G 1 

alternative. 

The economic analysis considered two other alternatives for continuing 

operations at Grand Avenue. Case GSA, involves the installation of 

five electrode boilers, replacing coal-fired boilers, as the basic means 

to produce steam for all Downtown customers. In this scenario, the 

fossil fuel expense is eliminated. Fuel costs (coal and gas) are 

replaced by electricity energy cost. The capital expenditures are 

much less than for the new fossil boiler alternatives, but the electric 

costs exceed the fuel costs of those scenarios by much more than the 

savings on fixed costs. The last "G" alternative, G6A, is to continue 

operating at Grand Avenue with the present boilers in the winter, 

but to install an electrode boiler sized to handle the low non-heating 

load in the summer. The capital expenditures for this scenario are 

less than GSA, but the combined fuel and electricity expense also 

eliminates this alternative from consideration. 

Of the 11 G" scenarios. Gl is the ~t ~ ahemati?e for 

continuin1 ~n~ at Grand A~ue and is pea fwotaer 

~·l~tlon in the~ of •.f"'ria li&BliUY-

~e-l'llt:h~ a"' C.ll-ril!!!il!l is Dll!i!t'trk ~ Dl!~CC~~Ie ll•l!liiNI 

~~W!-1<11! '11-l ~ l-4 fsr ~t·~~ 
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SceMri<M C:lA Unouah C:?B involve the conversion of IIOIM or all 

~ustoiM!n to on-.. ue electric boilers. The first of these scenarios, 

C:lA. is a complete conversion of all customers to electric or electrode 

boilera. Thus, Grand Avenue Station and the entire steam 

distribution system are retired after 1990. The capital expenditures 

of $23.3 million for this scenario cover the purchase and instaDation 

of the new electric and electrode boilers. Electric distribution capital 

coats are accounted for in the cost of electricity to power the 

electric I electrode boilers. 

The annual expenses for scenario C lA are $11. 9 million, the lowest of 

any of the conversion-to-electric-boiler scenarios for present load 

levels. The total includes electricity, O&M, and levelized fixed 

charges for the new on-site boilers. 

are about $0.8 million higher than 

The annual expenses for ClA 

scenario GlA (continuation of 

present operations), but the assumed loss of 60\ of sales by year 

2000 [ ClB] reduces the annual expenses for this scenario to $7.3 

minion, about $1.8 million less than G1B. In scenario ClC the 60\ 

drop in sales occurs by 1990, and the annual expenses are reduced to 

$5.5 million, about $3.4 million less than GlC and the lowest annual 

expense ior any of the reduced load scenarios. 

As menti<med. the ability to keep the cost per lOb differential at 

mtniiNl ..... wben e.atoaers ~ tiM .,.._ ia 'VerT imponant. 

Sc.nario ClC is the lllllliMt H41f14111Wh'41 to ewlaau .-. beiaa a 

Ida~ ~ ~ ~ ~ ., •••• ~- _. - uly tMn 



customera committinl to remain on the system. When a customer is 

lost. the electric boiler for that customer can be removed from the 

customers' facility, sold or reused, and thus removed from the plant 

balance totals. In the scenarios reflecting a central steam production 

plant, this flexibility is never available, because fixed costs remain 

the same regardless of how many customers leave the system. 

The capital expenditures in scenario C1B are 15% lower than in C1A, 

due to the assumed 15% reduction in peak by 1990. In this scenario, 

the expenditures for any customers lost after 1990 are assumed to be 

sunk costs and therefore must be recovered from the remaining 

customers. Scenario C1C shows what happens if these capital costs 

can be avoided. In ClC, the peak is reduced by 55% (sales by 60%) 

by 1990. thus avoiding the capital costs of installing electric boilers 

for customers who are leaving the system. The sensitivity of system 

cost to customer loss becomes more significant in scenario ClC, 

because the capital costs are highly proportional to the number of 

steam customers. 

Scenarios C2A through C4B are siaWar to ClA ad exhibit the same 

sensitivity to custwNr decline. Scenario C2A assiNJu d&at a ceatnl 

electrode boiler wU1 be mstalled at Ul9 Wy..-a. to Rnt Bve 

cu~ who reqam wp p~ ~.. d .._. cuts ers are 

ea~ te ~ bel:trs. 
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The total eapiti\1 cost and the annual expenditure& for this scenario 

are •lishtly hi1her than for scenario ClA. A1ain, it is the 11 B11 

ec:enario (with 60\ Jon of sales) which is important for this 

alternative, because it indicates the sensitivity to customer deline. 

Scenario C3A is identical to C2A with the exception of the central 

boiler location. C3A locates the central boiler at 6th and Baltimore. 

The capital expenditures and annual expenses are nearly the same as 

in the C2 alternative. The sensitivity to customer loss is once again 

noted in scenario C3B. 

In scenario C4A, the five high pressure customers are provided 

service from two central boilers - one located at 1307 Locust and the 

other at 1319 Wyandotte. The scenario exhibits nearly identical costs 

to the previous "C" alternatives. Any of these alternatives may be 

considered good economic decisions within the electric/electrode 

group, since their total annual expenses are nearly the same. 

Scenario CSA is identical to ClA except that the central electrode 

boiler -t 1319 Wyandotte would be sbed Jarser to serve all customers 

who an currently on the hi1h preuure aystea (even thouch only 

five nqut:n the hl1h presnn steam). Tke capital costa for this 

scea..- ars Wper ... to w.ur --.. to dM ayetat. wlddl ocau" 

whoa a CMl'b'al bder ._.._ --. ..... -... ~ of 

pipe.. ~ C6A Is a~ 11u11JII Illiim of CIA. lila a.. ..... 
~ «:1Mit:C&tR8 8 die lfilkltdlllll a;pli Ciilld$1ii ... .,_ 1M .Wt 



Wyandotte centnl electrode boiler. This modification reduces capital 

costllll and annual expen111es, but the loBses remain, and thus the coBtlll 

still exceed those of alternatives Cl through C4. 

The final scenario, C7A, is a combination of continuing operations at 

Grand A venue (installing a new coal-fired boiler) and converting to 

electric boilers at customer premises, The new boiler at Grand 

Avenue would serve only the existing high pressure customers and 

selected low pressure customers. The capital costs and the annual 

expenses for this case are much higher than the other conversion 

scenarios. 

Among all these sce,narios, two groups of alternatives were given 

further consideration in the cost of service. The G lA, G lB, and 

GlC scenarios were analyzed further, because this alternative is the 

best economic alternative araong the Central Station scenarios studied. 

Also, the ClA, ClB, and ClC scenarios were further evaluated, 

because this alternative is the most attractive among the conversion 

options. Alternativt'!lil C2, C3, and C4 could have been reviewed also 

but would have provide-d n~ly equivalent re!Sulb to the Cl 

alternative. 

~ ~be~d~t~e'-~~~~~ 

~at•~ a ~- -~ 
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A. and Purpose 

This study has identified two major approaches to supplying the 

needs of KCPL's Downtown steam customers through the end of the 

century: 1) continuing steam heat service from Grand Avenue 

Station, 2) installing on-site electric boilers. An engineering 

economic analysis screened and evaluated these methods, but such an 

analysis does not estimate the ultimate impact on future customer 

rates, including existing embedded costs and anticipated incremental 

costs necessary to meet future needs. To determine the ultimate 

price impact, this cost of service analysis of the selected supply 

alternatives was prepared. 

For KCPL purposes, a steam heat cost of service analysis primarily 

determines the total revenue requirement associated with supplying 

steam service to fully recover aU costs of providing that service 

(including both direct and allocated costs). In turn, the analysis 

ascertains the ultimate viability of providing service at the needed 

nnt. a $status quo• cost of ama of .. -~ steam ~t 

~'P._ wu pnt~ ~ oa ~ rBM411 1915 ~'" ~ ~ 
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• 
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• th• ~'"~ of providlns that arvic:e. Second, in order to estimate the 

f1.1tun imp.\\d of KCPL's steam supply alternatives on rate levels, a 

cost of arvic:e analysis to the year 2000 was projected for the most 

~u:onomical1y attractive wpply alternatives. Third, a projected cost 

oi service analysis for 1990 was prepared for the conversion 

alternative so that customers could be apprised of the rate level 

expected at the point of complete conversion, 

-B, Cost of Service Methodology 

A steam heat cost of service analysis points out two types of costs 

incurred by KCPL in supplying steam service to the Downtown area, 

First, there are those costs directly related to providing steam heat 

service and directly charged to steam heat. Examples of such costs 

are investment and expenses associated with the Downtown steam 

distribution network and Grand Avenue Steam production, Second, 

KCPL i.ncurs expenditures which are not specifically assignable to 

either steam or electric service, but which are necessary to support 

both, Examples of web expenditures are administrative and general 

expenses and investments in general plant. It is not possible to 

specifically identify administrative and 1eneral costs that an directly 

associated with steam heat service; so the total unasaiJMble costs are 

reviewed and part of them are allocated to stum costs in proportion 

to the steam bu.._. 



Thi1. 1.1loc:3tion i1 al11110 neces&ary for costs associated with providing 

•*trlc service. because any steam heating system considered in this 

study utilizes KCPL's electric facilities to some degree. For example, 

cost incurred in electric production facUlties is largely mandated by 

the peak loads placed on the electric system. Therefore, electric 

production facUlty costs are allocated to steam heat service based on 

the electric loads demanded by station auxiliaries of the steam heat 

system at the time of the four summer monthly peaks. 

The primary allocation factors used in the steam heat cost of service 

analysis are based on electric demand and energy usage, the number 

of electric and steam customers. and electric and steam heat salaries 

and wages. Basically, the allocation of expenses follows the allocation 

of plant. 

In summary, the basic philosophies underlying KCPL's cost of service 

analysis are: 

1. To the greateat extent possible. costs directly related to 

:stellm heat service are assiped to that service. 

2. Joint" common or otherwise ncm-usi8ft&ble costs are allocated to 

steam hut nrvice in relatkm to ~ ada costs are iacurred • 

.... ~ ~-~ dM ~ ... ,.pi lind iR .. 

~ ..... ~ caM .. --·- ~··· - pift ..... ~-
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Homtvv • .ielf·documented, computerized cost of service analyaes are 

avaUab~e upon request from the KCPL Rate Department. 

C. Reference Point 

In order to study the steam system at the years 1990 and 2000, it 

was necessary to develop usage and cost data under current 

operations. The budgeted 1985 accounting data from KCPL's most 

recent Kansas Rate Case was selected as the reference point for this 

analysis. 

The 1985 budgeted steam data was normalized to reflect revenues and 

operations and maintenance expenses anticipated in the coming year. 

This normalization was required due to the expected declines in 

Downtown steam sales, the cancellation of KCPL's contract with CPC, 

and the execution of a eontract with National Starch, all of which 

have occurred since the 1985 budget data were developed. The 1986 

Steam Sales budget was used as the basis for this normalization. 

Because this study also includes the yean 1990 and 2000, when 

National Starch is assumed not to be ptD'Chasina steam, two costs of 

servi~ analy..a were ~ded: U .._ n...ased 1915 data, 2) 

l98S ~ data exe..._ Naticaal Staftil sales. 

iliilllll - ... - .. atelslll 



d~da and the annual electric enersy consumption at Grand Avenue 

Station. 

D. Adjustins to the year ZOOO 

In order to evaluate the various steam supply alternatives, 1985 data 

was adjusted to the year 2000. Though these studies are adjusted to 

reflect operations in the year 2000, all use 1985 dollars to provide a 

basis for comparison. The conversion from 1985 to 2000 required 

several adjustments to the steam and electric systems accounts to 

accurately represent the alternatives. 

The 1985 steam and electric system accounts required five major 

modifications to reflect the alternative steam supply scenarios by the 

year 2000. First, plant accounts were adjusted to reflect additions 

and retirements between 1986 and the year 2000. Capital 

expenditures related to specific steam supply alternatives (e.g., 

revitalizing Grand Avenue or installing electric boilers) were included 

in these plant adjustments. Second, electric and steam depreciation 

expense was calculated for the year 2000, based on plant adjusted for 

additions and retirements. Third, the acC\lii!!Wated depreciation 

reserve for 1915 wu a.-ed ~ the year !Ill to nfhct 

acktitieal depridatioa - pnsad plat,. ....... - aewly 

~ed plat. ami 8pl"eciada n11221W Giif~Na ,_.plat wtbua:ma. 
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• and the Tu Departammt. Finally, both the total electric eyetem and 

the ateam ay1tem electric uease, u allocated, were baaed on projected 

loada in the year 2000. 

The 1985 steam system accounts required three additional adjustments 

to reflect the alternative steam scenarios in the year 2000. First, 

steam revenues were calculated for the year 2000 by applying current 

steam rates to the Steam Department's projected Mlb sales figures. 

Second, steam gross receipts tax was adjusted to reflect projected 

steam revenues. Finally, steam heat operating and maintenance 

expenses were adjusted to reflect reduced steam sales and supply 

alternat;ves. For example, fuel and labor expenses for the steam 

system were significantly affected by the reduced sales. The 

expected changes in labor expenses necessitated adjustments to 

payroll taxes and employee benefits. Values for fuel and labor 

expenses in 2000 were obtained from the Steam Department for each 

steam supply alternative. 

Once tb.e 1985 data were adjusted to 2000, cost of service programs 

were run to analyze four alternatives: GlA, GlB, ClA, ClB and 

ClC (See Fipre 7-ll. The 11G11 alternatives assume that the Grand 

Avenue Station wW ca1tiftue to be operated ad ..mtamed indeft­

nitoly. The •c• alternatives u1 1 11: d\at d\8 Grand Aveaue Statkm 

and DrMmtowa ..... ~- .., ••• wW " ri!dred and replaced 

.... ---- elec:btk taa•n lrJ ~-. 'nile •&• RIIIIIDHt _.. llientkal 

te tM •A.~ UlUIPt 6e, ~"t a 6M rllillldlllllll a._--. '11M 

ClC ~it~..._,. • 6e luttaw 11 Qtlll 6et 8111'1£1 t Ia 
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•etric: boU.rs ln the future can be perfectly matched with future 

c:ua~ and ulea levels. 

Production and transmiuion demand allocation factors were prepared 

usin1 a four coincident peak allocation methodology, with load data 

from the 1985 Kansas Rate Case. In order to appropriately allocate 

demand costs to steam service, the allocation recognized the additional 

estimated loads of either Grand Avenue Station auxillaries or the 

on-site electric/electrode boilers. The Cl cases also required a dis­

tribution cost allocation to steam service, which was based on both 

electric boiler and total system electric usage characteristics. Energy 

and customer allocation factors were computed from data in the Kansas 

Rate Case and the estimated energy and customer data for the steam 

system. 

E. Results 

A total of nine fully-allocated cost of service studies were prepared: 

two analy:ing current operations, five analyzing future supply 

scenarios to the year 2000, and two aalyzing the conversion 

scenarios in 1990. Figure 8-1 shows t~ resWts of these aa.lysea. 

The ftrst cost o·f service ~ (ltfiA) wu pufwawd oa the 

c:urreftt steam •ysttn. nu ~ .... ~- ..... ~ .. 

NaUonal Stant. •tam ... "''M liMKaul Wd ef •nice ~. 
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• 
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-~~~ on the eunent ate~Mn l'iystem but 

th~ .~ational Starch llitct~Mn load. 

Ail ~thown in FiiW'EI 8-1, the revenues provided from cunent steam 

heat operationlil, including National Starch, fail to fully recover the 

operating costs of providing steam service, much less provide any 

return on invested capital. An increase in revenues of approximately 

$3.4 million would be required to recover only the current operating 

cost: an increase of $5.5 million would be required to provide a full 

return on the investment. 

The next five cost of service analyses focused on future supply 

alternatives (GlA, GlB, ClA, ClB, and ClC) and were adjusted to 

the year 2000. Figure 8-2 shows the results of these analyses. 

As Figure 8-2 shows, the on-site electric boiler supply alternative 

(the "C" scenarios) yields the lowest revenue requirement. In 

addition, the possibility of more accurately matching electric boiler 

investment with reduced customer and sales levels (Scenario ClC] 

reduces future revenue requirements even further. 

Note that G lB indicates no change in required inveabeent aeaodated 

with either Gr&Dd Aven11e Station and the ~ ~iNtkm system 

despite C'llstoaer and leeG re~~a. Cue CD ~ ealy Jadted 

~dion in in'HabUIIt • 



Tb~ next two cost of •ervice analytu:~s (ClA-90, ClC-90) were 

adju111ted to the year 1990 to show the nte level required after 

conversion in the on-site system is oompleted. The results of these 

analyses are shown m Figure 8-3. 

As shown in Figure 8-3, the steam prices ($/Mlb) required m 1990 by 

the conversion scenarios are less than the steam price currently 

required to support the existing system, minus National Starch. 

The analysis indicates that customers who convert to on-site steam 

production will not have to pay a price any higher in 1990 

($22-$27/Mib) than all existing customers currently on the central 

steam system should be required to pay right now ($27/Mlb). 

Furthermore, conversion to electric boilers assures that the projected 

price in the year 2000 ($18-23/Mlb) will be much less than the 

$27-SZ/Mlb required to maintain and rehabilitate the central production 

and underground distribution system. 

F. Implications far Future Rate Adjustments 

The rat~ &nalysea for 11)15. ~~ and 2Ht for the existin1 central 

steam ~System and the projected COAYft'~ aystaD aapst a Khedule 

!OT future nte adjunmmts. 

l. Fint$ - -~ of 
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an about $ll per Mlb for ~SteM'! but th~ National Starch 

eootrau:t. in effect. reduces the price to about $10 per Mlb. 

Scenlllrio 1985-A augsests that just to cover operating cosh!, the 

!!Steam price should be increased 62% to about $16 per Mlb a $3.4 

increase. 

2. Second, another increase of 25%--from $16 to $20 per Mlb-­

should commence in 1988 to cover operating costs and return on 

investment in the existing 1985 steam system. No additional 

operating cost or return would be earned on the conversion 

customers in progress. 

3. Third, in 1989 the price would rise another 10%--from $20 to $22 

per Mlb--to reflect the cost of service of 100% conversion of 

customers to the on-site production system by 1990. This price 

is still below the $27 per Mlb required of existing customers in 

1985 (absent National Starch). 

4. In 1990, the price would rise 23\--from $22 to $21 per M1b--to 

reflect the cost of service of only 40\ conversion of customers to 

the on-site production system that yew. this price is 

no hisher than the price that should be required of exil!ltlns 

KCPL ¥ill n•a ~llli'lnlltillldll .. ~~.-It 
die ~IIR!Il'UIIIIIIII ~~~~~~~~~ 

~t~tM .... __ _ 



at the SlUM time. For example, durins 1986, KCPL's operattns cost 

and earninss short fall will be $5.5 million, offset somewhat by $2.6 

million in cancellation penalties from CPC (see Figure 8-4). In 1987 

and 1988, the CPC penalty payments drop to $.6 million, providing 

almost no offset to the shortfall, despite an increase in rates effective 

in 1987. 

Since the proposed rate increases would have to be filed 11 months 

before their effective date, the proposed schedule could be reviewed 

annually to include the actual progress on the conversion program 

and the continuing cost of operating the existing steam system. 

G. Depreciation Rates and Unrecovered Plant Investment 

Based on current steam depreciatiorl rates, KCPL would bear the 

losses associated with the unrecovered investment in the existing 

underground distribution system, estimated to be $1.8 million by 

1990. These depreciation rates should be adjusted to amortize the 

depreciation reserve deficiency by 1990 u part of the proposed 1986 

steam rate case filin1. 

• 

• 
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Pipre 8-1 

Coat of Service Aaalyaie 

CR.Q:ft 0% lOll f!JIIMliM!IIIllf?:ilif'filll'il:l'iF'Wii . 
-·-~ -~ 

Inerean In 
Downtown lnenuea ...... 

laS. Total 
...... , •• (1) -~ $/Mlb $ _.!...... $/Hlb 

,_.en ., ... ,,l. (19.54) $10.05 $3,376,985 62.0% $16.28 __ ,, 
S,JJS,IM (32.22) 11.18 5,622,286 105.4 22.96 

Mls (I) lHWH Grose Receipt• Tax. 
(2) C... 191SA tnel-'ed the let101lllll Starch data ia the cout of nrviee. 
(:t) ftill 61ta refleeta oaly the downtown revenues. 

8.12. 

' . ·"~"' ~ ~ . ' ·"--~···-·-··~-·· 
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~ 
$ _.!...... 

$5,490,913 100.1 ll 

7,756,339 145.4 



Figure 8-2 
Cost of Service Analysis 

(Based on data adjusted to the year 2000) 

CURRENT 

Downtown 

'l&crut i·u 
Sales(l) 

levenues ROR% $/Mlb 

GlA $5,337,541 (70.11) 11.19 

lit 2,388,999 (85.72) 12.52 

CIA 5,337,541 ( 1.20) 11.19 

2,311,999 ( 4.30) 12.52 

2,388,999 ( 5.38) 12.52 

IIUJ U) lu1u4e• OrCHIII Receipts Tax 

8.13 

• • 

Aumoi!ZID 101 

Increase In 
Downtown lev~ 

Total 
$ _z __ 

$7,444,190 139.5 

7,601,652 311.2 

3,458,866 64.1 

3,192,008 133.6 

2,047,062 85.7 

~~~ 

~·*· S:Z.H 

11 .. 44 

29 .. 25 

2:3.25 
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Figure 8-3 

Cost of Service Analysis 
(Based on data adjusted to the year 1990) 

CURIENT AUTOOilZD ~ 

Increase 1D 
Down tow 

Dmmtow Sales 
Ra'VeDl!eiL { 1) ROR % $/Mlb $ 

5,337,541 1.64 11.19 5,129,252 96.1 

eu:..tO 2. 388.999 ( 0.57) 12.52 2,795,354 U7.0 

•• ,fl# (1) Includes Gross Receipts Tax 

8.14 
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CPC Contract Termination Revenues 

1985 $ 234,151.00 

1986 2,630,376.83 

1987 656,589.96 

1988 656,589.96 • 1989 207,920.15 

Total $4,385,627.30 

• 
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and ~ome Impad11 on Downtown Electric System and 

Considerations 

A. Pr4.1sent Downtown Electric Distribution System 

1. Method of Service 

Service to the distribution system in the Downtown area 

presently consists of multiple 15 KV high voltage cables 

originating from three different substations--Grand Avenue, 

Northeast and Crosstown. These cables feed st4!p-down 

transformers through four basic systems: the AC Network, 

Privately Owned Substations, Company Owned Substations, 

and the Underground Submersible System. 

2. Existing Electrical Load - Summer and Winter 

The following tabulation shows the number of cables at each 

substation which either serve or feed throu&h the Downtown 

area. Aleo listed are the winter and summer peaks for the 

correspondin1 circuits and the ratio of winter to summer 

peaks • 



and the AvaUable Winter-Summer Peak Difference 

No. of Winter Summer Peak 

Substation Circuits Peak Peak Difference 
(MVA) (MVA) (MVA) 

Grand Avenue 13 34.9 61.6 26.7 

Grand A venue Network 14 21.0 39.5 18.5 

Crosstown 3 10.7 12.7 2.0 

Northeast 12 35.7 45.8 10.1 

Total 102.3 159.6 57.3 

B. Capacity requirements to the Downtown Electrical Distribution System 

Resulting from Converting Steam Distribution to Electric Boilers 

1. Utilization of Existing Sources and Circuits 

By comparin1 the individual circuit winter loads to either the 

summer load, the cable rati.ns. or bus loadin1 limitations, it is 

possible to calculate the capacity available to serve winter 

electric boiler loads. 

• 
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Cable Capacity Available By Sub~~Jtation 

Grand Avenue 

Grand Avenue Network 

Crosstown 

Northeast 

Total 

Cable CalacitA Available 
MV ) 

12.3 

18.4 

2,0 

21.5 

54.2 MVA 

Existing cables and substations can provide 54.2 MVA of capacity 

for winter load. In addition, three new 13 KV circuits are 

expected to be installed by 1986 from Crosstown Substation to 

serve new loads Downtown, providing an additional 7, 5 MV A of 

capacity that can be made available for winter loads. Thus, 

61.7 MVA total of winter capacity can be made available for 

supplying electric boilers Downtown. This is roughly an 

electrical equivalent of about 46% of the current total steam load. 

2. Added Facilities 



~nd cable to ""~ part of the nmainin; convenion 

UtUbaUon of four e::ld11tin; circuits plU~~ six circuits new 

to the Downtown area from the new aubstation would provide 

capadty to serve the remaining steam load. 

Within the Downtown area, boiler loads are not always located 

where available capacity is. To provide adequate electrical 

service at the individual boiler locations, considerable extension 

of conduits, primary cable, secondary and service cable, plus 

additional switch gear and transformers will be necessary. 

3. Summary of Distribution and Voltage Parameters and Source 

Timing for Conversion Cost Plan Inside the Freeway Loop. 

A detailed study was made to determine costs for serving the 

entire steam load based on 100% site conversion, using the 

following assumptions: 

a) The total steam load would be served usin1: Pad Mount 

(2.5 MW). Network 09.45 MW). UnderiJ'OUnd Subeerable 

(111.4 MW). 

b) Secondary Voltap would be at th~ ~~ ~at of 

total: Uti1M - M\1 

• 

• 
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d) A new subtstation and its expansion would be completed and 

a tsourc:e would be available to feed into the southwest of 

the Downtown area prior to the total conversion. 

The estimated costs for electrical distribution to serve the 100% 

converted steam load and the Schedule of Conversion Phases are as 

follows: 

1986 1987 1988 1989 1990 Total 
Converted Steam Load (MW) 8.5 14.0 21.0 57.0 31.0 131.5 
Distribution Cost (Millions) $1.26 $1.98 $3.64 $9.6 $5.57 $22.05 
Substation Cost (Millions)* $2.93 $3.18 $6.11 

The estimated cost for 60% conversion (79MW) is $14.4 million for 

distribution and $2.93 million for substation. Forty percent 

conversion (52.6MW) is estimated to cost $9.6 million for distribution 

additions, with no substation expansion required. These total costs 

are reflected in the cost of service analyses. 



c. 

l. Projected winter and summer electrical loading 

a) The following table indicates the projected winter and 

summer peak feeding the Downtown area. The figures 

assume that all steam load is converted to electric or 

electrode boilers. 

Table 9-3 

Full Conversion To Electric and Electrode Boilers Showing 

Winter and Summer Peak By Substation 

Substation Winter Peak Summer Peak W/S Ratio 
(MVA) <LWA) (%) 

Grand Avenue 62.6 61.6 101.6 
Grand Avenue Network 39.0 39.5 98.7 
Crosstown 12.7 12.7 100.0 
Northeast 54.5 45.8 119.0 
New Substation 64.5 o.o 
Total 233.3 159.6 

Note: These fi1ures do not take into considentioa any load 1rowth tb&t 
may occur oa the circuits feedin1 the boilers. 

• 

• 
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of SU1B.070,000 KWH. 

15S.l60.787 KWH/year. 

The winte:r ste~m~ load wUJ add 

Bued on this additional load, the 

sy111tem Joad factor would improve by 0.17% to 47.94%. 

3. Impact of System Expansion for Steam Conversion On The 

Distribution System 

a) Optimum utilization of a distribution system is obtained 

when summer and winter loads are balanced. In 1985, the 

winter/summer loading in the Downtown area was 102.3 

MV A /159 o 6 MV A o The addition of 57 o 3 MV A due to steam 

conversion, would balance the loading. However, 

completion of the steam conversion project will switch the 

Downtown area from a summer peak to a winter peak with a 

winter/summer ratio of 233.3 MVA/159o6 MVA. 

Thus, an additional 73o 7 MVA of 11 single season" 

distribution capacity will be required to serve the winter 

electric boiler load at 100\ conversion. However, if not all 

customers are converted, a lesser amount of "single season" 

distribution capacity wil be sufficient • 



x. Pbm 

Cu"£"nntly. th~re are about 131 111team customerm. As of this report, 

five have been or are being converted to electric boilers. The 

following discussion outlines KCPL's suggested approach to complete 

the remaining conversions by the end of 1990. 

Figure 10-1 shows the high and low pressure steam lines and the 

location of steam customers. The dotted line groups customers into 

phases for conversion. Several criteria comprise the selection of the 

phases: 

• 
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1. l.o~~ e~n ~ nducltd mor~ ~ff~c:Uvely by ftnt conv~rtin1 

cutitom~n located em mdti of steam laterals. Convermon of the 

cu~tomers located in the initial five phases will allow crews to 

dilllc:onned old and leaky steam pipes from the system, thereby 

reducing total system losses. 

2. Throughout the conversion process, the operating reliability of 

the remaining steam system needs to be maintained. Therefore, 

the removal of steam line connections to the main line has to be 

carefully sequenced to protect the integrity of operations for the 

remaining customers. 

3. The high pressure customers that can be converted to low 

pressure will be inc:luded in the conversion phase located nearest 

to them. However, since the 185 psi high pressure steam main 

will be the last pipe disconnected, many of the high pressure 

customers could be included in the last phases. 

4. During the test project, several steam customers have indicated 

they would not need steam after the 1915-16 winter due to new 

ccmstructicm in the Walnut and Grand Avenue uas. Obviously. 

there will ~ a reduction of steam e11st~ m various U'eeS of 

the systee throuahout the amv~ uM there .. y 

h~ to be -- the Gm'Hilll~ ~· 



... of th~n V~'illlblt~~~ and 111hould thcmJ~fore maintlllin nliabiUty 

unh~~~~ th~re ill! a drutic chan1o in steam linct 

5. The installation of boilers usually requires some additional 

electric service also. These phases consider potential electrical 

supply needs and the availability of electrical feeders in the 

downtown area. 

6. The timing for completion of each phase is critical to the 

operating reliability and maintenance of the entire steam system. 

The plan considers coordinating the customers' needs and design 

and installation of the boilers and associated electrical 

equipment, 

conversion 

customers. 

disrupting vehicular traffic, and 

in the most economical manner 

completing the 

for the steam 

Therefore, as each phase is scheduled for conversion. a 

substantial effort will be made to provide each customer ample 

opportunity to decide if he wishes to remain a JtCPL steam 

customer. At the end of the time docated for conversion of 

each phase. the steam laterals to that sector will be disconnected 

fnm the rptem. Each austaaer converted to an~ baUer 

m that pilue wm be ~ to .. 8teem -

• 



the @ih~IM customer in that phue, and the time and year that 

*'edhm wU! be dh>connec:ted from the main steam system. The 

~chedule has been structured so that customers are converted 

prior to that year's heating season. 

At the beginning of the phase year, each customer in that 

section would be personally contacted by a KCPL representative. 

A complete explanation would be made, a time schedule 

discussed, an energy survey made of the building if 

appropriate, and a copy of the easement contract presented to 

the customer. The contract would allow for the electric boiler 

installation on the customer's premises and commit the customer 

to using the electric boiler as his only steam heat source for the 

next ten years. (This covenant would not apply to the 

customers in the winter 1985-86 test program.) If these 

conditions are not acceptable, KCPL would not install a boiler for 

that customer. To do so would be economically disadvantageous 

to other steam customers. Although there is an advantage to 

the individual customer to have on-&ite production and control of 

his heat II>Upply, he will re~Uin on the s~ rate structure as all 

other Bteam customers until converaon is complete. 
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SCHEDULE OF CONVERSION PH~~ 

kevbit~d to March J , 1 'lll6 

PHASE 1: 1985-1986-1987 

!!!.!!!! Address 

American Formal Wear 
Missouri Division of Employment Security 
Upsher Labs 
McWhirter Printers 
Faultless Starch 
Nelkin Trust 
Home Savings Building 
Stanley Sargent 

PHASE 2: 1986-1987 

Rodeway Inn 
Rodeway Inn 
Executive Plaza 
Downtown Redevelopment 
Waltower Building 
R. K. Powell 
John A. Marshall 
Baltimore Inn 
Racket Merchandise 

PHASE 3: 1986-1987 

Kansas City Missouri Library 
Missouri Court of Appeals 
Union National Bank 
William H. Pickett 

PHASE 4: 198b-1987 

Goldsmith Properties 
Mark Twain Bank 
William Ashley 
Anjor Corporation 
National Equipment Corporation 
Sieden Furs 
Rotbabur1 Tobacco 
Naval .JeDy 
Jae-BBt Ccapaay 
Lottw Carriers Uaiea 
UNa"ua CmllfJaay 
hwa...._ Javaeblte 

1329 Main 
1411 Main 
1336 Walnut 
909 Wyandotte 
114 W. 9th Street 
807 Wyandotte 
1006 Grand 
1406 Walnut 

601 Main 
701 Main 
122 w. 8th 
811 Main 
823 Main 
810 Baltimore 
110 W. 9th Street 
109 w. 9th 
713 Walnut 

311 E. 12th 
1300 Oak 
405 E. 13th 
417 E. 13th 

817 Broadway 
819 Broadway 
909 Broadway 
915 Broadway 
923 Broadway 
935 Broadway 
930 Broadway 
412 •• ~~ 

- Ceatrsl lt4W. ~~ 
U9W. -~ uzw. ltrdi 

Complete 
Complete 

Complete 
Complete 



L~~~rk Company 
Fi~and&J Auur;mce 
Ka~~as City Southern Industry 

Theater 
Kanua City St. Joe Diocese 
Kaml!Su City St. Joe Diocese 
CathedrAl Square Tower 
Carpenter Vulquarz 
First Development 

PHASE 6: 1987-1988 

Graphix Plus 
Moore & Kessinger 
Continental Tower Building 
Mia Jamison (formerly J. Spini) 
Club Midwest 
Down town Properties 
South Western Bell Telephone 
Royal Blue Print 
Argyle Building 
Lathrop Building 
Farm & Home Building 
Kansas-New York Building 
Bryant Building 
Gate City Building 
Traders Bank 
Steve Scruby 
Dension Optical 
L. Gepford (previously omitted) 
12th & Walnut Building 
Centennial Federal Savings (formerly Schmeltzer) 

PHASE 7: 1988-1989 

Hadley-McHugh 
DST 
Kroh Brothers 
Church's Chicken 
Four Kings 
Copaken-White-Blitt (Dillards: formerly Wacyts) 
Metropolit;m Savings 
Woolf Brotbon 
First Natiooal Bank 

1020 Central 
300 w. 11th 
301 w. 11th 
300 w. 12th 
414 w. 12th 
416 w. 12th 
444 w. 12th 
427 w. 12th 
1235 Washington 

1005 McGee 
1009 McGee 
1021 McGee 
1000 McGee 
1012 McGee 
1040 McGee 
ll01 McGee 
1118 McGee 
306 E. 12th 
1001 Grand 
1021 Grand 
1101 Grand 
1100 Grand 
1109 Grand 
1125 Grand 
1207 Grand 
1217 Grand 
1222 McGee 
25 E. 12th 
1001 Walnut 

15 W. lOth 
21 w. lOth 
1007 Baltiaon 
1001 ~n 
1116 ~ 
1111 I!Wn 
HUl W._t 
Jtll w••t 
14 W. itt• • 
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Name 

CBC Investors 
Ad Club 
University Club 
Lane Blue Print 

PHASE 8: 1988-1989 

Centerre Bank 
Demaree Stationary 
Quick-Print 

Address ---
930 Main 
913 Baltimore 
914 Baltimore 
906 Baltimore 

900 Walnut 
908 Walnut 
910 Walnut 

Harriman Mortgage Inv. 
GSA 
First Federal Savings 
United Missouri Bank 
United Missouri Bank 
Osco Drugs 

(formerly MO Bank & Trust) 920 Walnut 
901 Walnut 
915 Walnut 
925 Walnut 

Safety Federal Savings 
United Missouri Bank 
United Missouri Bank 
Grand Avenue Temple 
Federal Reserve 
Federal Reserve 
Federal Reserve 
Federal Reserve 

PHASE 9: 1989 

Downtown Investors 
Kansas City Southern 
Phillips House Hotel 
Transamerican Investment 
Municipal Auditorium 
TWA 
Gaylord Properties 
Empire Theatre 

PHASE 10: HIGH PRESSURE-1989 

Kansas City Club 
Jadtson Couaty Court House 
Jackson Couaty Justice Ceater ( fW'I!IIIe:riJ jd) 

112 W. lOth Street 
925 Main 
908 Grand 
918 Grand 
922 Grand 
205 E. 9th 
903 Grand 
915 Grand 
921 Grand 
916 McGee 

1001 Wyandotte 
114 w. 11th 
104 w. 12th 
1215 Wyandotte 
1300 Baltimore 
1305 Baltimore 
1330 Baltimore 
140Z Main 

1230 Baltiaon 
tiS E. 12th 
IJGS Locust 

t 
' 11.1 

1._,~---------...... --
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Jack~en County Jail 
Federal Office Buildma 
Minourl State Office Building 
Kansas City Power • Liaht Company 
Greyhound 
Bartle Hall 

PHASE 11: HIGH PRESSURE-1990 

Vista Hotel 
Burd • Fletcher 
South Western Bell Telephone 
Kansas City Missouri City Hall 
Kansas City Missouri Courts 
Kansas City Missouri Police 
Federal Court House 
Heritage House 
Old Townley 
Market Area Development Corp. (7 customers) 
Folgers Coffee 

Addresa 

1307 Locust 
601 E. 12th 
615 E. 13th 
1400 Baltimore 
700 E. 12th 
1220 Central 

zoo w. 12th 
321 w. 7th 
500 w. 8th 
415 E. 11th 
1101 Locust 
1129 Locust 
811 Grand 
1016 Locust 
16 E. 3rd 
20 E. 5th 
330 w. 8th 

• 

• 

• 
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APPENDICES 

A. A. J. Doyle's 7/19/85 Letter 

to Steam Customers 

B. Project Cost Status Report 

December 23, 198 5 

C. Agreement (Between Customers and KCPL 

for Heating/Steam Service and 

Provision of Certain Equipment) 
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We are pleased to make th:llll report and these cammitlllents to you s 

gpgq: 

Recall that in 1983 KCPL withdrew its then pendins steam beat rate increase 
filiDJ with the Hiaaouri Public Service Cammisdon vben CPC International entered 
into an Interruptible Steam Beat Asreement with a then estimated 180 million pounds 
per ~~~oath usaae. That CPC Asrelilllent allowed ltCPL to spread ita aDDual fixed cbaraea 
related to Grand Avenue Statton over a arester annual volume of steam beat aalu, 
tbua reducina ita averaae coat of service per pound of steam beat. Additionally, 
that A&re~t~~~ent permitted ltCPL to reduce ita fuel coat per pound of steam by (i) chans­
iDB the required fuel mix to areater amoUDts of lover coat coal and smaller amounts of 
hi&her pdce aaa throuahout each year, and (it) providtns coal for Grand Avenue Statton 
1D areater volumes at a reduced price. llurin& 1984 and 1985, the CPC Asreaent baa 
effectiv•lJ reduced KCPL's steam beat production coat per pound for all of ita steam 
beat customers below the 1983 level, eveu tbousb CPC'a actual steam requir•enta have 
been only 72% of ita eat:lmated requir•enta at the tiae the A&re•eut vas ai&ned. 

We b.ve been advised that CPC baa sold ita Con Products Plant to National Starch 
effective' as of January 1, 1986. The steam beat requirements of National Starch are 
eat~ated to be only 60 lllillion pouDIIa per ~~~oath, about ODe-half of CPC'e actual use 
or about ODe-third of CPC'e ildUal eatiaate. That reduction v111 adversely affect 
the economies of ltCPL's eteam production at Grand ~enue Station and v1ll incr ... e 
cur averaae cost per pound o~ ateam del1Yered. 

A few months aao, 1111110rs etarted clrculatin& conceniDJ teriliution of the CPC 
atea load, the elUI:lution of electric aeeratiD& facilitiee at Craad AYeatae StatioD 
upon co.ercial oparetiOD of Wolf Creek, coueqHDt :tacreeeee iD XCPL '• at.- heat 
ntee and abandcnaeat 1lty XCPL of ita atan heat eyet•. W. thea aet wltll 801118 of our 
ate• h•t cuetomare at their r...-t. At tllet antial, w n,otted em~ of the 
above Mttere aal awe U.e pnuat aur ....._. tllat XCPL 1e .-!tted to prwide 
the enero aaede of all of ita -~ _. ¥111 aet ••••• _,_.. At tllat tilll, 
w aade cartalD ~itllleDte to ltCPl. 'e aten beet .. t--. 81cll w wat to uafirlll 
to ..U of,_ at tll1e ttae. ae follow: 

r 
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I~ a. ._.,.bl ·~aUn .t -~ Wolf Qruk J~Mlur ltaUcm vUl Mt ttii'Htly 
dftM u.- ~Ucm at ll'ud .Av.-e ltattaa, 11lthw1b tbere wUl tHt ~~M~~~e iaU.n•t 
.auts em tM uet .t at•• Mat sen!~e lhe to tbe nttr.-t of elecnte snerat!Da 
hdUUM at tl'uA Avaut ltaUcm after cOU!IIrdal .,_raUaa of Wolf Cnak. ~Gvav~t, 
t!Nn wU h a etea heat rata tacrute prior to lt17. 

. ). KA baa hepn a teat project under which ICPL will inatall ad "'"' electric 
hall.ra aa a auhltitute atea. aource on the premlaea of certain 1te1m beet cuatoaer1 
n4 wUl natina to provide ltea. beet to euch cuttOMra at the applicable ateaa 
heat rate on file with the M1atour1 Commlaaion. Tbl1 arranaeaent will allow ICPL to 
eUaaate old 1tea. dlatributton later ala, a0111e of vbicb are fast 1pproacbtna 100 yeara 
old, and vbtcb require hi&b aatntenance costa. The re•ulta of thi• teat project will 
pro¥1de ICPL with Information and data for the development of a proiraa over a five­
,.ar period to convert the ateam beat load from the diatribution facilitiea to on-aite 
production. 

4. ly early 1986, ICPL vill develop a tentative ftve-,ear converaton plan to 
elta1nate ita low preaaure ateam diatribution ayatea tbrouah the uae of on-aite 
electric boilera and atniaiae ita hi&b pre••ure steam diatribution ayatem throulb 
(a) a central electrode boiler, (b) by on-aite lnatallatlon or (c) varioua combination• 
vttb electric operation. ICPL vill pre•eot that tentative plan to ita ateam beat cua­
tom~ta, hopefully, in March 1986 for their review, commeota and poal:lble refinement. 
Of cwne, any aucb plan aa aay be finally adopted by ICPL v:lll be eubject to review 
and approval by the Miaaouri COamia1ion before it becomea effective. 

5. ICPL recoanbea that the fDpl•eotatlon of any aucb converaton plan could 
reault in increaaed coat per poua4 for ateam beat aervice aa the total downtown 
1yat .. load ia reduced and operatin& expenaea are incurred durin& the transition. 
KCPL 11 aak:lna everj effort to atn:blbe ita coati of productna and diatributtna 
a tea beat ancl v:lll continue thoae coat contai•ent effort a in the future. Md:t­
Uonally, ltCPL :lntenda to protect ita atea beat cuatOMra ancl will accept aoae 
loaaea dur:lna that tranattional period. 

6. In ccmjunctlon with the develo,.ent of the converaion plan, JtCPL ¥111 offer 
to aake, or, at Ita electtoa, eauae to •• aade •Y indepenc1ent apart cOD.ultanta, a 
confidential atudy of the enero requtr..enta for. each ate~m heat cuataaer vbicb v:lll 
provide coat ut!Mtea eDcl apec!ftc rec-.ndationa to •et ,our eo_p aeeda. 

It ia and v!ll •• JtCPL '• intnt end objective to nat :laue to aern Jour total ••1'11 requireaenta and to do ao at ratu 'llbidl v111 pnvide the areatut ec..-tea 
to JOU in the lona na. llaould JOU have uy ..-tiona or v1ab to laave aa aaero 
abldy llade at an early ••te, plun natect Mr. Michael C. llllatlactaa, •r Mrector­
lDtRil&l Service& & St.- Opet'ationa, at 5~. 

lbcerely, 



• • <' R 0 J £ C T cos r STATUS R ( Jl 0 R T ~~164 b~.,,,l ~;,."'*' Y,frWi 
CNH~&: [)c,nown StN11 C~.nt~E'r~ Cllnwrruon to ElrttriC' SttH ioaJrrJ ~t~!f~ 

.. 1 EIO£HDiD AIOJ'H ~T EJP:..NDEO --···-··---·I'JittJEt7l~~~ .. ~ .. -..-, ..... ~ ..... = 
(I;J6lN4.. lliW<I Cl.IK.l..RTJV£ UPEMiED CIJ<.I.ATJ~ I -1 1!)1111.. -~.ti[Jill!fti WSll.iOr' '"' tPl £5Tli'ATE CDIVJJTTED B£GIN OF IIOIHH THIS JlfDUHt EPlD Of POHH TO Clll'1'..ETE -~ flltiJir~Jflj 

~~-·}r>t.l Shdr; w,,.,4 '" 
- liWJ 

JitMf}fDII.iJl &1 •o-A 
~l)fd Bll.oUn llii7JVP 98 I?G,2te.ll IZ'S,2JI.ta ltZ,Ii55,18 Sl.tl 112,655.11 ,,~,w.n 127,72t.at 
(if!( f.ltl VH'l 98 2~an.n 5,4f!e.01 3,29f.ll 2, lit. II S,411.fl JU.II S,7H.t.J 
~ !i·%£.Hiln LOCA1Jf)ll MIOJALS 98 s5J,eN.ta SJ01611.111 115,945.18 1.2 1 1UU~I ll8,1Z.N 115,373.11 Ill, ...... 

Wl·ll ~~Jw~lf ~lrttrJlrlf,lttrl , .. -- Fflif~Dllr P fJ N'JIIIIR ..,,., US f.IP.iiS-r.etrJf.J JllJUII(P 95 •~l,!itt.ea "'·"'·" 11.11 116,5£&,11 IJ6,5£i.lt 129,Jll,ll u,:,711.ee !M,7?l.lltJ lin ~101 •£>~. 95 £.8,5-ft.lt 7,334 ... 7,334.11 1.11 7,334.11 7,Ht.H u,Jlt.ee 15<,!~.t.• M$~tf!fl lOCATJtlH UlOTnlS 95 tJI~1 tf0.fa 151,9al.te 11,33~.111 $16,561.11 123,912.11 136,133.11 ..a,e!5.et U::.l,?$'5.~ 

1$1/ll,.iiMhwi up.,, ltM ... 
AAiA HflHJMJIEf PIJ fMl(l'l 

h1>il"' lii£'1il'~""'i II'M!l&{P 9~ IH,,7ffl.ll 1411,2-'2.0 ..... 116,1st.ll 116,050.11 126,579.11 S42,k,.H tJ4 1 f1LNJ fJ$( !-a1 li-H1. 15 BJ,JH.II 7,278.0 1,741.11 S,Sll.H 7,218.11 751.11 fi,tJI.te fr!.,a"J.Hi 
W£"·Y~,f'fl Ul'Jllii»J J,.ffllO!OCS !S 113f,et0.U llt71S21.N II 1 741.N 121,587.11 123132S.H 127,Jl.2:.N IS.2,W.N nn,w.tt; 

IM W, 'Jllt. re .. Jt!nt .. -- 11"~" • 0 "*'I£R ..,,., A. I. I- l~lt!>>P I l12,0tt.l8 "·" 11.11 11.11 "·" 1!~815.18 135,115.fl IIJS.,!?-NJ IJ~t i>~ ''"' • u.,5ftl.ll . ... 1.11 .... . ... 7£,511.11 76,51UI .... 
~!t'~tfJ UJCiilll!< UlOIOlS • H'tl,st0.11 11.11 .... 11.11 .... 1111,S7S.H 11111 515.N 113(1!;"5 Nl .... ftet,nu1lfwNI . .. 

WQIM Mt&.$1 ""~tl PONIM:R ..,,., iJ !l f:"U~M!!tl'l1'1 ll%38':? 95 13t,410.tl r.z•,an.ea 11.11 f22,72J.N 122,72J.H 13,143.81 S25,e&O.N '"•Slt.Hi 95 3~611.11 J,2JI.It 3,2!1.11 1.11 3,238.18 IJ,7EC.II 1s,m.u Ill, !AI. Ill fr"'Jf&AMlHj LWHIIiO SIJIITOIALS " st~t,m.u s2a,esz.n ll,m.N 122,723.11 12:5,9&1.11 114,915.0 141,6£S.N IIZl,ll•.eeo 

no 
PUNIM:A 
Jllllt!AO I s:u,en.tt 11.11 11.11 11.11 11.11 126,538 ... 126,SH.tl 1l24,41C.Hl • ~5,0N,tl e.ae .... 1.11 1.11 55,111.81 55,111.81 1.1\11 I.IEOTI!IIl ~J!llOJII\.1 • 110&,010.10 ..... ILIJI . .... 11.11 181,598.N JBt,m.u IS24,4f.?,NJ 

'" ~IV P 0 IJjJ<B<ft ..... 1!~1~ 95 "'·'"··· 155,991 ... .. ... SI.N 11.11 155,911.11 155,!!1.N rt!,W.NJ ;n 147, ...... ,c,,m.H 24,7lJ7.11 1,161.11 25,957 ... 121,14J.II tn,m.u .... 
~t~WM-r 1-t· 121171V.P II 1<1,111.11 "·"'·" t.fl .... Ul £8,6&1.11 U,UI.tl 172,:ut.UJ 

""'' I. 1. F!Nr ltl7110 " 2<1,1111.11 :5112lJI.H .... 1.01 .... 51,291.11 51,291.81 n~.&,m.ee• 

""" l!lfbf'iJII.tth·~ 111\IW 91 .... 21,17Ui I. Ill 9,981.11 9,911.11 U,nt,tl 21,174 ... Zl,l7l.N $-·~.J£#1 UlCIITII»J liUIIOTIII.S S! m~en.11 s2u,m.n 124,157.11 111,1 ... 11 135,937.11 ma,m-11 S:M-l183S.N 11221, 9£S.N! 

ihjHMI'~Y.4 eMil Pt6o;td r,.,~t fWO ~-Sti~tf) 
OCIIJII. llru.ATIVE - -~· ~~.,--~~ I»!SMI»JIM fJO!) OF PEA!CJII ....... rrcu . .. 14M II f5B,P00.f0 137,2:16 ... 1lo\,562.H 12,69<.11 tl7,256.N 121,7U.tl 158,111.18 11.11 

'"' tlt\ (,.., I • .. 62,580,ta 1.11 1.11 P.ea 1.11 21,111.11 18,111.11 r\C,sea.mJ 
'*"' ~~~ ltht• I Jl 91 l,e20,110 m.ee m.N I.e! 697.11 .113.11 I,IJN.N .... t. ...... "''"''~~ I .. 91 1.11 ~15.11 5!15.11 1.11 595.11 US. II 1, ...... t,m.N 

IIIWll!IJr!DlliLI Ill 1175 .. 1121,500.~1 1311S4S,N 135,854.10 12,&94.81 138,549.11 I•U 1 4~.H III,!N<!.ee l"t,SH.f'l:l 

k>~s1 MU.t. 15ft ... 1<!12.11 1361.11 IJJI,It 1192.11 IZ'"A.A liSt. IN IZ5!.N 5!.iHGl!t,.$ s~u.u U92.11 1361.11 IIJI.ee 1\92.11 ll'..!.N 17:4.N •z:a.ee 
a- a PfijJ ~ l!.fia;rff'.S Ill 1475 II ll£2,.,0.t'i ll~,l!!•t.H ll61r!IS.tt 12,825.81 ll'l, ...... lo\11 71f.N IH,~.Il U41,l5t.NJ 

-fiDfiU Ill "15 ~5 IJ,Jl5,Sf0.H ll2.,117.fl se~,27t.a 176,95.1.11 11",223.11 1636,731.11 1112,mee 1151l,lll7.1l!l 
It Iff f If I f If t f f f t f I I I I I Iff f I I I I I I I I I If I If I It I Itt Itt I If Itt I I If tIt It f t f t t Itt 
I li>WJT ll\JlHOJ!IlED 11'7,01UI 1112,953.11 fiiU,lU.DtJ t 
I If t I f f f f t f f I I If I I I I I I I If I I. f If I I I I I I It I I I; It I If It It Itt Itt f t t t I Itt t t t t 1 tIt 

- ~~~~~~ l!"'lilllli»J !Dl•.l 
~litr <J tl,1,W.fl ll1~414,71 148,377.11 su,e·n.M lll,,,lt.71 13~4, 113.31 1"'15Ur.N 113tl,ta.ttl lift ili>l 13 S5J,m.te ~1,752.31 41,6R.91 8,859 ••• ~9,72.31 292,62&.11 342,379.11 lZU,$ll.etl 



• 

• 

• 

• 
AGRIUIN'f 

'fbia A1reement is entered into this ____ day of 

18 __ , by and between Kansas City Power & Light Company (Company) and 

(Customer). 

Wbereas, Company is presently furnishing Customer with central 

station steam service for space beating or other purposes on 

Customer's premises at , and --------------------
Whereas, Company is terminating such central station steam 

service on or before December 31, 1990, pursuant to the order and 

authority granted by the Missouri Public Service Commission, and 

Whereas, Customer is desirous of substituting certain other 

sources of heating in place of said central station steam service 

and the Company is willing to provide steam service by means of an 

electric boiler and associated facilities or, alternatively, certain 

electric space heating equipment upon the terms and conditions set 

forth below, 

It is agreed to as follows: 

1. Upon the receipt of all necessary and appropriate 

easements, licenses and rights of way, which shall be granted to 

Company at no cost and in a form acceptable to i~, and pursuant to 

mutual agreement the Company shall install, or cause to be 

installed, on Customer's premises at eitber (a) 

an electric boiler aad aaaoclated facilities (Boiler), or (b) 

cwtala electric apace ~Uac aqui~t (Biit~i~t). or a 

c .. tnatloa of Boller aatl Bil•l~~. of t._ tJ)M eat~ slae. aad in 



~be oe Cu~t~r·~ ses, indicated io Exhibit A, 

attach~ hereto and aade a part hereof. Such Boiler or Equipment 

~11 be ale~ to meet Customer's steam service or space heatini 

respectively, as mutually determined by Company and 

Cuet~r. In the event that either Boiler or Equipment can be 

feasibly installed, the less expensive of the two shall be installed 

unless Customer reimburses Company for the difference in cost. 

Company does not make any warranty or representation as to the 

adequacy or appropriateness of the size and quantity of the 

Equipment or Boiler installed on Customers premises. 

2. This Agreement shall expire on December 31, 1995, 

whereupon Company shall give and convey title to the Boiler or 

Equipment as the case may be, evidenced by good and sufficient bills 

of sale, if and when all of Customer's accounts with Company are 

fully paid through December 31, 1995. Customer may also terminate 

this Agreement by giving ninety (90) days written notice to Company. 

Company shall thereupon determine the depreciated original cost of 

the Boiler or Equipment, as the case may be, as of the expiration 

date of the notice period. On each expiration date, or as soon 

thereafter as all necessary permits and approvals are obtained and 

the Customer's account or accounts ere ~ully paid through such 

expiration date, Cust~r shall purchase and Company shall sell such 

Boiler or Equipment at its determined depreeiat~ ori1inal cost. 

Upon the expiratioe or terminatioa of this £areameet. all associated 

eas~ts~ lices-. a~&d ri-ts of way ~11 be relea~. except to 

the extat neeeeeary sed u.etul h:t electric eerwice to the 

• 

• 



• 

• 

s. rollowlftl tsr .. a~d ~ondt tiona 

loilsr ls ~ftstalled pursuant to the t: 

is hi effect, 

&176ee to take and pay for steam service furnished by means of 

Boiler. pursuant to the provisions of the applicable rate schedules, 

rules and resulations from time to time in effect and on file with 

the Missouri Public Service Commission. As long as this Agreement 

is in effect, Customer shall not be separately billed for the 

electric energy and power consumed by the Boiler in providing steam 

service to Customer, and Company shall keep and maintain the Boiler 

in good repair, condition and working order. 

b. Boiler, is and at all times remains, the sole and personal 

property of Company, and Customer shall have no right, title or 

interest therein, except as set forth in this Agreement. 

4. The following terms and conditions apply in the event 

Equipment is installed pursuant to the Agreement: 

a. Customer agrees that for the term of this Agreement that 

the Equipment shall be the sole source of permanent electric space 

heating on said premises. Electric energy and power for the 

Equipment shall be supplied by Company pursuant to the applicable 

rate schedules, rules and regulations from time to time in effect 

and on file with the Missouri Public Service Commission. 

b. Customer shall use, maintain and preserve the Equipment in 

a careful and proper manner, and shall comply with all laws, 

ordinances, reculations and manufacturer instructions relatins to 

the ~ssion, u .. or maiatsnaacs of ths Customer. at 



t~ o.n 

~n u.~ tn 

no obU 

ioo, 

tber~of. 

~~d ~~P~Q~e. ~b~ll aQd .atntain tb~ 

repair, condition ~nd working order. 

J1th r~~p~ct to th~ op~ration, 

rnpair or replacement of the Equipment, 

ipment at 

Company has 

maintenance, 

or any part 

c. Company shall at all times during business hours have the 

right to enter on said premises for the purpose of installing or 

inspecting the Equipment or observing its use. Customer shall give 

Company notice immediately of any attachment or other judicial 

process affecting the Equipment. 

d. Customer shall inspect the Equipment promptly upon 

installation. Unless Customer thereupon gives written notice to 

Company specifying any defect in or other proper objections to the 

Equipment, Customer agrees that it shall be conclusively presumed, 

as between Company and Customer, that Customer has fully inspected 

and acknowledged that the Equipment is in good condition and repair, 

and that Customer is satisfied with and has accepted the Equipment 

in such good condition and repair. 

e. Customer hereby assumes all risk of loss of and damage to 

the Equipment from any cause. No loss or damage to the Equipment 

will impair any obligation of Customer hereunder, which will 

continue in full force and effect. In the event of loss or damage 

to the Equipment, Customer at its optioo shall place the same in 

good repair, or purchase the sa• at its then depreciated original 

cost. COIIPAMY IS NOT A DJWFACTURD Of' TIE OR A DEALER IN 

SIMILAR PROPDTY AND U.S NOT ~. AND DOES NOT UJ:I, ANY 

• 

• 



• 
• • 

alftlllftl'fl<*. lliUHft OR COVIHAHT, IXPRISS OR UlPLUD, liTH 

TO THI CONDITION, QUALITY, DURABILITY, SUITABILITY OR 

IIRCilN!ABILITY OP THI IQUIPMBNT. Company will, however, take any 

steps reasonably within ita power to make available to Customer any 

aanufaoturer'e or similar warranty applicable to the Equipment. 

Company ehall not be liable to Customer for any loss, liability or 

damage caused or alleged to be caused directly or indirectly by the 

Equipment, by any inadequacy thereof or defect therein, or by any 

incident in connection therewith. 

f. Customer shall indemnify Company against all claims, 

actions, proceedings, costs, damages and liabilities, including 

reasonable attorneys fees, arising out of the use or operation of 

the Equipment. The Equipment shall at all times remain personal 

property, notwithstanding that it may now be, or hereafter become, 

• in any manner attached to, or embedded in, real property or any 

building thereon. The Equipment is and shall at all times remain 

the sole property of Company, and Customer shall have no right, 

title or interest therein except or set forth in this Agreement. 

• 

5. This Agreement cannot be assigned by Customer without 

first obtaining the written consent of Company, which shall not be 

withheld unreasonably. 

In witness whereof, 

date first above written. 

we have sigaed this Agreement as of the 

Kansas City Power • Light Coapaay 
BJ ________________________ __ 




