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ST. JOSEPH LIGHT & POWER COMPANY
ALLOCATION PROCEDURES
CASE NO. E0-94-36

INVENTORY — FUEL Lake Road

The fuel inventory will be allocated based on the minimum
fuel ) 1nventory levels . requlred for each operatlon,
¥ecognizing the fact that the LR electrical load is not
predictable and a larger fuel inventory is. requlred to
sistain system rellablllty during -extended . periods _of
abnomally high electr:.cal generation at LR. The COal fuel

inventory levels will be allocated based on the Total Plant
Coal Burn Allocation Factor. The #6 0il fuel inventory
gquantities above and beyond the minimum #6 0il inventory
levels will be allocated based on the Total Plant #6 0il
Burn Allocation Factor. (See Attached Reports dated
November 21, 198% and November 20, 1991, marked Schedule 4
and 5 and the Appendix I found in VII. Expenses =~ O&M
Expense Allocation document). : ~
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ST. JOsSEPE LIGET s POWER COMTANY

LAREZ RrRoap PLANT

HINTMOM FUEL oz INVENTORY

DWIGHT v, SVUBaA

November 21, 13939
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ST, JQSEPH LIGHT & PLWIR COMPANY

MINIMUM FUEL OIL INVENTORY

Boch No. & and No. 2 oil fuels are used at our Lake Rcad plamz as szandby

and emergency Zfuels. No. & oil is also usad as a secondary Suel Zor our 900 L3

electzic generation and induscrial scezam production when :ts prica is lass zhan

-

natural gas.

]
i

The Lake Road 90CQ L3 boilers #1, #2, #3, #4, and =5 can bura Yo. 6§ oil

Iy
0
ri
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90C L3 sceam produczion. These five 900 L3 boilars sup ply szeam o cuzhia

erators =L, ®2, and =23 which have 3 comnxned maximum generasiocn ol 40 MW, The

90C L2 bolilers alsc supply stzam for our industrizl stszam cusIome=s. Jcilar =8
is che only 900 L3 beiler tha:z is capabla of burning coal. Since cocal is our

mosc economical fuel, Boilar =3 is used as our rimary 900 13 scezam supply. Io
addizion, Ne. 6 oil is usad as a primary fuel for ctha 900 L3 steazm production in
bailers =1, #2, #I, and =& when 123 pricsa is less chan naTural gas. Reacsnoly
this has been the case and-No. 6 oil is burned regularly in thesa hailars oo

supplement cthe coal fired steam production. The combined maximum No. 6 oil

burning capacity at Laks Road is approximately 170 Bbls/hc.

From the above i< can be sezen than No. 6 oil provides the emergency backur
fuel source for 60 MW of St. Joseph Light & Power Company’s electzical gen-
eration and for our induscrial stszam customers.

At the Lake Road plant No. 2 oil serves as the only fuel for our new jec

generator No. 6. This unic, which has both quick scarz and black szars capa-

bilicies, has a net elecirical gensrazing capabilicy of 21 MW. Thzis unic has
o allows

4

the capabilicy of starting and being fully loaded wizhin 10 minmurtss whic
it to be included as ready raserve and parz of our requized operating rasaTve so

is therefore a cricical emergency generacor for SJL?.

-1-
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Ar che Lake Read planz No. 2 oil is also usad as the alternatz and emer-

gency fuel for the combined cwele unic =3, HRSG boiler =7. The combined cyels

uniz has an alectrical generating capabilicy of 60 MW and a 900 L3 stzam praduc

cion capabilizy of approximacaly 185,000 lbs/hr. This combustion uriine gen.

aracor will alse szarec faszer chan convencional beiler and szeam units, which

ecan be cricically Llmperzant during emergency sicuacions.

iz is zo he

'y

The emergency oil fuel musz be in sctock at the planc size £

- ——

available when needed to provide operating raserve and syscam securizy in

of syszem amergencies.
Iz is always very difficult co predics the ameunt of an smergency

have at the planc sice sincs £ is not known what che cause ¢f the emexrgency

mizht be or its duracion. The winter of 1983-84 has taughc us thaz during an

excended celd weacther emerzency no fuel deliveries can be eupeczsd. As an ax-

ample, SJL? ordersd 2,30C bbis of No. 2 fuel oil on December 12, 1283 wizh de-
livery to be made by December 21. However, due to extramel” cold weather an
larger orders by other users, SJL? did not receive the first Truck load of oil

urttil December 29 and the order was not complated mmnil January 3, 1284, seven-

tzen days lacer.

During chis time of saverz [ecember weatler T

when natural gas was curtailed and oil fuel was burnmed to provide our Industzi

staam and electric cuscomers’ requirements. The abmermally large amount of ra-

gional generation reserve capacity and che abilicy of Laka Road #4-§ and Iatan

-

to remain on line praventad SJLY from burning large quanctitiss of oll or being

forced co curzall load,
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Laks Rpad No, 2 01

A supply of No. 2 oil needs o be stocked at Lake Road in orzar =3 srovide
SJLZ system securily and dpaeracing reserve during times of gas supply incarwu
ticn and inzarsonneczad alecIrical svstam emerzenciss (i.e., when Latarzhangs
purchasas ars not available in sufficisnc quaneizies). This N¥o. 2 oil szock
provides the on sita emergency fuel far che Zi MW of black scazt and gquick scacc
capacicy of the je< generacor and for the 60 MW of quick suart generating capa-
bilizy available in the combustion turbine uniz. This minimum oil stock would
need To be avallabls for £iring che combustion cturbine and the jet genmerazsr Zor
approximacely three sixtaen-hour days at full load plus an addizional Zour davs
at nalX load for che jer generator. Basasd on a general knowledge of incarzon-
neczad sysTam operaliens, 1t Is assumed chac an intarconnectad svszan amerzency,
whechaer Lt be a transmission syszem problem or the unavalilabilicy of larg
cozl-firad units, would be corresctad To the poinc wherz the $JLD svstam would
net be dependent upon heavy useage of No. 2 oil in these two unizs afzer thras
days. It is alsc assumed that four addis=ional days of parzial burn on the je:
would be sufficient befors additiomal No. 2 oil ;cocks ceuld be securad. A
fazrty-eight hour burn ac 183 3bl/Hr. plus sixsy-four hours at 30 3bl/Er. would
consume 10,944 Bbls of No. 2 oil. This minimum emergency burm results in 3 rec-

ommended minimum No. 2 oil szock of 10,944 Bbls.

Lake Road Ng. 6 Oil

The amount of No. 6 0il to stock at the Lake Road plan® muss scvika a bal-
ance petween supply adequacy and inventory expense. The miznimum quansicias
recommended In this report may not be adeguace for every couceivable circum-
stance but the Tisk is judged co be wichin acceprable limizs. From past of

— -

burning and dellveIy expaviance it is recommendad that a ona week emergancy sup-

Ne. 6 oil should be maincained at the Lake Road planz at all times. In

[31Y

ply o
addizion, during the wiataer menths, from Decamber 15 through Februazy 13, an ad-

-3
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dizional week of emergency No. 5 oil supply sheuld be maincalined az the Lake

-

Road planc.

-

Due =o the pradiczable naturs of che industrial scteam load, the No. § oil

invencory requizad for a one-week burn can be well defined by looking ac che
-

asc hiscorv of eur exiscing steam cusceomers. The weekly averags fual buru for
P ,

-
T

induscrial szeam salas was caken from the maximum indusszial staam sales Zuel
moneh and was usad as a basis for zhe one week emevrgency burn. The month of
Marsh 1989 was usad which had a total sales of 118,580 Mlbs Zor a weekly average
of 26,776 Mlbs. Te supply this indussrial steam lead requirasd 43,53% Mbou’'s or

I

o

an equivalent quantity of 7,254 Bbls of Neo. & o
—_ P T 1T

The emerzency alaczric gensration Zor the week was Takan 0 2e the manimum

60 MW for =he 16 peak hours azch weskday and 30 YW for the

90C= generazion of X
vemaining 8 off-peszk hours. The two weekend days we-s taken ac 30 MW Jor 15
hours and ne generation Sor the other 8 hours. This resulss in a week’'s total

generation of approximavely 5,960 Mwi. During this cime thers would De soms op-

erstion of the ceombusztion turbine/heat rscovery stzam generzizr (CT/HRSG) uni:z

on No. 2 oil This umis would, however, be run for eleczric generatiocn raguirs-
T r - -

{3

ments and at a minimum level ©o conserve che smaller stocK ol and higher prics
No. 2 oil. The shor=esr run pexiods and minimum loading levels means chers would
be little or mno prcduciicn of 900# sceam by the HRSG, For thess rsasoms, this
unit ean not be relied upon as a seurce of 900#% steam supply during emergency
fuel-shorc condizions. Using a nominal heat rate of 13,500 2zu's per KWE, the
generacion of 6,960 MWH resulzs in a No. 6 oil burn for electTic gemeracion of
14,91 Bblsl Adding che oil burn for incdusttial steam and elsczric generation

resulcs in a racommended vear round minimum No. 6 oil fuel szock at Laka Road of

v

22,168 3bls.
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To racap =he above discussion, I recommend thac S&. Joseoh Light & Power’
by ) -

Company maintain the following No. 6 oil fuel scocks at the lake Road planc

sice
Year Round Wincer

Ng_ A 0i1 Min, 331s Mi= 2%
Elactoic 14,914 29,328
Indus=zial Sceam ) 7.254 14 308
Tacal 2,188 44,328

Lake Road No. & 0i! Minimuen Invenzors Schacdula

End of Monzh
Mo ey 3 yyaere

FA S S 3

Troan=sws

Januaz 4L GCC

Fepruary 40,5c0

Mameh 34,000

April 22,0C0

Mayv 22.0C0

June 22,000

July 22,C0C0

August 22,900

Sencamper 22,068

Qczober 30,6G0

Novamber 4Q,00C

December 4é 0CC

Average Minimum Tavenitory 30,000

Electric Average Minimum Inventory 20,190 87.33
9,819 32.7%

Ind. Scaam Average Minimum Inventory

I believe that the above minimum inventory schedule provides a reasonabla
degree of fuel supply securicy zo the Lake Road 900# syscem. This minimum

inventory schadule assumes "normal” No. 6 oil delivery conditlons and burning

raquiremencs. In addizion ta this schedule che annual mainctenance cutage of

ecozl burning #5 boller must also be considered when establishing procurament
guidelines to maintalin an adaquate No. 6 oil stock. II thara
plant operazing conditions, outages of the coal or gazs burning capabl

other unusual circumstancas, this schedula should be modiZiad.

-5.
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Summay .
The goal of this oil invencory recommendation is o maincaia zhe sacurs=
7

of che fuel oil supply co cthe Lake Road plane while minimizing inventorv ax-

pensa. Even though chese minimum oil stocks should provide adequate fusl for

the mors likasly weacher and fuel supply emergzencias, they cannoc be axpectad g

—

be suflicient for all possible emergencies, including a nacional oil shor:zags or

other major fuel supply disrupecion. However on che whola, this lavel of fual

ail invencory 1s judged to provide an accepszble level of risk balanced by an

acceptable lavel of invencory expensa.

i sy F—
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TALLL 2

ST. JOSEPH LIGHT & POWER COMPANY

LAKE ROAD PLANT

MINIMUM COAL INVENTORY

DWIGHT V. SVUBA

NOVEMBER 8, 1984
Revised November 20, 1991
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ST. JQSEPH LIGHT & BFOWER COM?ANY
MINIMUM COAL INVENTORY
In analyzing the desired fuel staock levels for the

St. Jeoseph Light & Power Company, it beccmes apparent that the
most catastrophic fuel shertage for the company would most likely
cccur during the winter months. This is not only 2 time when
natural gas fuel may be curtailed but also potentially the time
when extre=me ccld forces the largest number of generating univs
to be unavailable. The cold weather and possible snew alsc make
fuel transpertation extremely slow and éifficult.

Winter is also a time when the combination of exuremslv czld
weather and an electrical outage would have catastrsrhic rasulus
to the community. A large cold air mass cover the midsecticn cf
the United States would cause extramely low temperaturss and
thereby curtailment of natural gas usage. It cculd also render a
large number of ccal-fired plants unavailable for servics as it
did in December 1383.

T

In this case the on-site fuel stecks at st. Joseph Light &

¢

Power Company would be usad to fire Lake Road generaticn t
supply life supporting electrical energy te the community. It is
therefore vitally important that SJILP maintain adequats normal

and emergency fuel stocks for its Lake Rcad power plant.

w

In Rate Case No. ER-81-43, St. Joseph Light & Pcwer Conpanv

/i

was allowed to include the cost of 63,686 tons of ccal at it
t

0

Lake Road Generating Station, of which 13.52% was allecatad

el

industrial steam. The Lake Rcad coal inventory allcwed in th
rats case was a 3 menth burn based on the allowed annualized
burn. During the last several years exceptional pericrmancs by

-1
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Iatan Unit No. 1 and large regional generation reserves (i.e.,
inexpensive purchases) have ccmbined to greatly raduce Laka Read
coal-fired eleciric generation. The historical average thrse
mentll coal burn at Lake Reoad for the last three years (1953,
1989, 1590) is 29,321 tons. Basing the ;aka Road ccal inventory
cn this historical average burn dces not provide fuel stccks
sufficient to meet the emergency public safsty needs mentioned
above.

It has been ST. Josarh Light & Power Company’s policy nct =z
receive coal shipments from December 15th tihrcugh February 15th
dua to the difficulties of unlcading frozen coal and rail car-
demurrage costs. The currant ccal rail transpor=asicn agraemenc
(effactive Januazy 1, 1921) provides for additional time to
unload frozen ccal withcut the payment of demurrage. In tae
agreement the minimum number of rail cars per shipment is 20.
However, during severs weathsr, coal shipments will be suspendad.

This agreement will allow the raceipt of some amount cof csal

Ih

during the winter mcnths derending on the severity of the wintar.
The average amount pf coal St. Jeseph Light & Power Company can
depend on receiving at the Lake Road Plant during the twe worst
winter months is 7,500 tons per month and 10,000 tons the third
month: This results in a total dependable winter delivery of
25,000 tens. Additionally, the minimum emergency stock should ke
en site at the end of February to protect against any other
natural or man-made ilnterrupticn of ccal supply or ccal delivery
system.

Since the additicn of Iatan the maximum one-month winter
coal burn cccurrsd in January 1%32 with a buzn of 25,602 tons

-2
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(electric 19,676, staam 5,927). If thers had been an extanded
cutage on Iatan, this maximum burn weuld have been much greatar.

Puring the montihs of January and February 1980 when latan’s

L

generation was restricted, 61,839 tons of ccal wers burned with
January’s burn being 32,166 tens. The all time maximum Laks Road
amal burn occurrad during the menths of January, February and

March of 1878. In these three months, during a prolenged coal

IR

strike, SJILP burned 126,503 tons ¢f coal for an averzage ©

miners

42,168 tons per menth. Based on the abeve discussicn it is
prudent to manage the Lake Road coal stock te pro ide faor a
minimum emergency burn rats of 30,000 tons per mentl. Sa2
Appendix I for menthly ccal statistics.

The Lake Rcad ccal inventory is our majer base fuel supply
in the event of an Iatan outage, disrugtion of Lake Road ccal
delivery, or the unavailability of puréhasad energy. Any nhunker
of instances bevend the control of St. Joseph Light & Power
Company, such as flocds, strikes, etc., could disrupt Laka Road
coal deliveries for a minimum of 1% menths. This coal delivery
disruption could occur at any time and probably weuld occur as
the result of scme extsernal factor that would also have a detri-
mental effect on our other sources of energy supply. Through
contacts with coal suppliers and transporters, the Purchasing
Department has determined it would require 1% months toc Begin
receiving cocal shipments at the rate of 30,000 tons per mentl.

The minimum time pericd the Lake Road ccal stock weuld be re-

quired te sustain a high burn rate of 30,000 tcns per montl would

be 1% months.
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The minimum emergency burn rats of 30,000 tons per menith for
a minimum time pericd of 1% months gives a minimum emerzency coal
stock for Lake Recad of 45,000 tons. The steam portion of this

inimum emerﬂeﬁcy stock is 9,000 tons,

A considerable amount of Lake Road coal at the bkot=sm of <he
pPile can be unr=zccverable during extanded wet spells. This is
due to the fact that the Lake Road coal pile is built in a low-
lying floed plain ar=a nex® to the Missouri River. Due ﬁo its
proximity to the river, thé natura of the soil,- and the heavy
equipment required in the coal rscovery procsss, it beccmes
impossible to reccver the Sot<om layers of ccal during pericds of
heavy rains or high river levels. Thess wet spells can ccour az
any time, but do cccur rsgularly in the spring. In ordexr to heln
alleviate this prcklem, the area of the coal pile was raducsad.
During times of dry weather of 1986 and 1987 much of =he wastars
part of the ceal pile was scraped to the bot=em. This verv pcor
coal/soll mixture was mixed with good coal and burned, which
helped contribute to the ccal pile inventorv adjustment in the
spring of 1987. This has reduced the amount of inventery coal
that weculd be unrecoverable during wet spells by approximately
ene-half. During extended wet spells 5,000 tons or more of coal
would still ke unavailable for burning.

The November 30 coal stock pile sheuld be sufficient to
provide for a maximum likely 3-month winter burn plus a wintexr
ending minimum emergency isyentory pius the unrecoverazbls wai
coal that will likesly occux in the spring. The minimum ccal

inventcry during the summer and fall months should ke the 43,000




fravaman ! sl

e U

P

T —

e

Attachment A 2 of 3

ton emergency supply plus the additional steck that is requirsd

to achieve the Nevember 30 inventory level.

The November 30 stock pile should be sufficient tc supplv

the following:

1. Minimum emergency inventory
1% month heavy burn
(30,000 T/mo.)

2. Maximum likely 3-month winter
burn

Subtotal
3. Minimum winter coal receipts
4. Unrscoverable wet coal

November 30 czal inventory

LAXE RCAD COAL MINIMUM INVENTCORY SCHEDULE

Maonth

January
February
March
April
May

June
July
Adugust
Septamber
Qctober
November

December
Plant Average Minimum Inventory

Electric Average Min. Inventory
Ind. Stm. Average Min. Inventory

Total

Tcns

45,000

55.800

100,000
-25, 000

5.006

80,000

Indg.

Flactxic taam

36,000 8,000

32,000 15.8000

75,000 2%,000

60,000 20,000

End of Mecnih
Minimum Inventory
{1.000’s Tens!

60
50
50
50
45
45
45
50
60
70
80

78

45 Rign emergency
plus S Kton wet
ccal

Minimum beginning
wintar inventory

§75/12 = 56.25 K:tons

R~
TR

A8 o

hoa

42.2 Ktorns
14.1 Ktons
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b

This minimum inventory schedule assumes "Normal’ coal dalivery

conditicns. It also assumes "Ncrmal” coal burning recuirsments
g I

and capabilities. This schedule should be used as a procursment
guideline in controlling the Lake Road ccal inventery. If thers
are extracrdinary plant operating conditions or unusual markat

and supply cizcumstances, this schedule sheould be medified. The

goal of this Lake Road minimum inventory schedule is to maintain

the security of the ccal fuel supply while minimizing ccal

inventory expensa.

Maintenance of the above schedule would provide for a
reasonably sacure electric and steam supply against the maier
disruptions such as an extended cutage of the Iatan unis cr a

major breakdewn in the ccal suprly and delivery svstam. Due ==z a

{

number of smaller, normal irregularities in the producticn,
delivery and usage of ccal at the Lake Road plant, it is nets
possible to adhers clesaly teo any inventory schedule. Ecsnemical
procurement metlcds make it necassary to cocperats with cocal
suppliers and transportars on the scheduling of deliveriss, which
‘means that the delivery schedule will be a compromisz ameng these
parties.

If the forsgoing minimum inventory schedule is to actually
ke a minimum, it will be necessary tec maintain inventcories akave
the minimum amounts mest of the time in order te avoid freaguent
vielations of the minimum schedule during ﬁha normal excursicns
in burn rates and delivery schedules. A reasonakle allcwance for
these practical factors is 10% of the average minimum inventory,
er 5,625 tons. This factor added to the average minimum inventc-
ry produces an annual average inventery level of 61.9 Ktons

(electric 46.4 Ktons, steam 13.5 Ktens).

-5 -
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g Appendix I
- Lake Rcad Coal Burm 1978 - 1990
g - Coal in Taons
3 November 18, 1991
%ﬁ INDUSTRIAL

' ELECTRIC STEAM TOTAL
MONTH BURN BURN BURN

g_ Jan-78 3g,170 6,007 44,177

Feb-78 34,996 5,335 40,331

j Mar-78 35,938 6,057 41,995

g_ Apr-78 16,302 2,545 18,847

May-78 19,902 2,576 22,478

_ Jun-78 5,542 ¢ 318 5,860

i Jul-78 9,487 506 3,993

E | Aug~-78 12,027 1,116 14,143

Sep-78 5,232 373 5,605

§ Oc:-73 11,833 997 12,8380

i Nov-73 13,113 1,735 14,843

Dec-73 37,396 5,470 42,885

é‘ 1978 TOTAL BURN 240,783 33,035 273,823

Jan-79 29,049 5,419 34,468

7 Feb-79 31,875 5,603 37,478

; Mar-79 35,617 5,631 41,2868

- Apr-79 24,383 4,331 28,985

May-79 24,501 4,168 28,6867

%_ Jun~79 33,998 3,560 37,558

: Jul-78 26,778 2,930 29,758

Aug-~79 28,193 2,993 31,1856

. Sep~79 2¢,393 2,291 23,1834

g' oct~79 16,371 2,891 19,262

Nov-79 24,809 4,008 28,817

_ Dec-73 21,365 3,599 24,964

g. 1579 TOTAL BURN 318,034 47,542 365,576

: Jan-30 26,436 5,730 32,166

é_ Feb~80 24,089 5,584 29,673

Mar-80 24,553 5,335 29,890

Apr-380 9,227 3,291 12,518

3‘ May-80 3,137 3,491 6,628

‘ Jun-80 8,345 2,158 10,503

. Jul-30 22,618 2,586 25,204,

Aug-80 16,395 3,242 15,637

i_ Sep=-30 9,860 3,191 13,051

Qct~80 - 3,138 2,917 6,105

Nev-380 4,110 3,871 7,981

i, Dec-20 10,475 5,513 15,988

b 1980 TOTAL BURN 162,435 46,909 209,344

r‘v-v-—n
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1381 TCTAL BURN

Jan-32
Fab-82
Mar-32
Apr-32
May-22
Jun—-s2
Jul-82
Aug-82
Sep-82
Qoh~32
Nov-82
Leac-32

1982 TOTAL BURN

Jan-83
Feb-83
Mar-g3
Apr-83
May-383
Jun-83
Jul-~83
Aug—83
Sep—~83
Qct-83
Nov-83
Dec—83

15823 TOTAL BURN
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‘ INDUSTRIAL
ELECTRIC STEAM TCTAL

BURN BURN BURN
5,257 5,629 1G,385
7,418 4,729 12,147
8,610 3,951 12,561
11,288 3,339 15,108
10,420 3,627 14,047
17,938 2,611 20,5345
18,794 1,963 18,757
6,571 2,509 9,430
2,388 3,925 6,313
8,390 2,958 11,343
8,674 5,763 14,439
10,303 5,839 16,192
© 114,028 47,795 161,821
19,678 5,927 25,603
9,633 4,757 4,440
6,336 3,643 9,879
13,3938 4,735 13,183
2,610 3,164 5,774
4,838 2,962 7,758
$,913 3,761 13,579
2,642 4,157 6,799
921 2,408 3,329
952 4,724 5,676
226 5,008 5,234
785 5,568 6,331
71,963 50,882 122,825
328 5,464 5,792
1,337 4,633 5,970
2,742 4,923 7,665
1,941 4,996 6,937
1,877 4,128 6,105
3,831 1,631 5,512
10,535 4,129 14,684
17,873 3,831 21,704
6,659 3,363 10,027
898 3,171 4,069
1,780 4,247 6,007
12,251 5,564 17,815
62,152 §0, 135 112,237

2
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g INDUSTRIAL

ELECTRIC STEAM TOTAL

MONTH BURN BURN BURN
§ Jan-84 1,263 5,489 6,732
Fab-34 247 5,472 5,719
- Mar-84 162 5,564 5,726
5§ Apr-34 11,239 5,069 16,308
: May-3a 17,131 1,101 18,232
Jun-84 10,414 4,551 14,965
¥ Jul-84 13,001 3,402 16,403
i1 Aug-84 15,350 3,875 19,225
Sep-384 2,341 3,542 5,883
. Cct-84 3,420 4,848 8,263
§ Nov-34 4,699 5,128 3,827
: Dec-34 7,233 §,029 13,262
% 1984 TOTAL BURN 86,500 54,050 140,530
2 Jan-8% 3,485 6,155 S,840
: Feb-35 2,066 5,406 7,472
§ Mar-8s 6,416 4,948 11,3864
g Apr-8s 8,446 4,720 13,188
May-35 525 2,178 2,704
4 Jun-35 1,431 3,759 5,190
N Jul-85 $,040 4,196 13,238
Aug-85 3,212 4,635 7,897
? Ser-35 4,475 5,390 9,865
g_ Cct-85 582 5,818 5,400
: Nov-85 388 5,194 5,582
Dec-85 10,594 6,600 17,194
1985 TOTAL BURN 50,641 59,049  109,6%0
Jan-86 4,170 5,903 10,073
Feb-86 4,721 5,635 10,358
Mar-g6 365 5,576 5,941
Apr-86 88 3,237 3,325
May-86 655 4,691 5,346
Jun-86 6,617 4,529 11,148
Jul-8s6 14,128 4,430 18,5738
Aug-86 . 3,490 4,979 8,489
Sep-86 4,921 5,007 3,928
Oct-86 1,594 5,527 7,121
Nov-85 5,036 5,551 10,587
Dec-8é& 4,093 5,586 9,673
1986 TOTAL BURN "49,878 60,671 110,348

rmwm
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ELECTRIC STEAM TOTAL

MONTH BURN BURN BURN
Jan-387 810 6,375 7,185
Feb-87 195 6,056 6,251
Mar-37 10,602 5,933 16,535
Apr-87 8,487 3,557 12,044
May-87 7,727 4,480 12,207
Jun~37 11,943 3,742 15,635
Jul-87 12,675 4,893 17,583
Aug-a7 10,214 5,408 15,622
Sep-87 2,785 5,561 8,350
Qct-87 722 3,004 3,726
z Nov-37 © 3,162 511 3,873
Dec-87 3,832 6,030 9,862
1387 TOTAL BURN 73,158 55,550 128,708
Jan-83 8,618 6,076 14,8654
Fek-33 13,289 4,773 13,062
3 Mar-~33 10,890 6,513 17,408
; Apr-33 1,721 5,76¢% 7,480
May-83 3,718 4,587 8,302
> Jun-83 15,004 2,633 17,582
i Jul-83 16,273 4,963 21,241
= Aug-33 18,607 5,003 23,610
. Sep-33 11,240 5,756 15,9%6
3_ Qct~33 8,640 6,175 14,815
{ Nev-338 4,634 6,679 11,333
Dec-33 7,193 6,526 13,719
g_ 1988 TOTAL BURN 119,844 65,438 185,332
Jan-39 7,744 7,117 14,861
g_ Feb-39 12,599 5,724 18,323
: Mar-3s 10,818 6,763 17,586
Apr-389 10,653 5,396 16,049
May-89 6,880 5,047 11,997
g_ Jun-29 5,204 5,736 10,940
Jul=-89 14,373 5,133 19,506
Aug-39 9,721 6,097 15,818
i. Sep-89 5,737 2,827 8,614
Oct—-89 5,555 5,865 11,420
Nov-89 11,8621 7,008 18,629
i- Dec-8% 14,708 6,550 21,238
1989 TOTAL BURN 115,641 69,263 184,909

| .
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ELECTRIC

MONTH BURN
Jan-%a 3,225
Feb=-30 14,908
Mar-sgQ 10,256
ApTr-30 1,708
May-30 4,221
Jun-3q 15,029
Jul-94Q 11,624
Aug-30 10,168
Saep=-30 15,511
Cct~30 12,950
Nov-3Q 6,741
Dec-3Q 10,030
1930 TOTAL BURN 116,371
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INDUSTRIAL

STEAM TOTAL

BURN BURN
6,843 10,068
5,958 20,866
6,556 16,812
5,153 6,861
666 4,887
5,448 20,477
5,572 17,196
5,493 15,661
3,318 18,829
303 13,253
3,740 10,481
6,389 16,419
55,439 171,810
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ST. JOSEPE LIGHT & POWER COMPANY
ALLOCATION PROCEDURES" -
CASE NO. EO~94-38

INVENTORY - Materials and Supplies

A. Materials and Supplies Tnventory Allocation - Lake Road

There are three categories of materials and supplies (M&S)
at the Lake Road plant. They are: 1) M&S strictly for the
use in the electric area, 2) M&S strictly for the use in
the industrial steam area and 3) M&S commonly use in both
the electric and industrial steam areas. The method of
allocation for that portion which is identified as commonly
used for electric and industrial steam will be allocated
based on the ratio of the allocable plant dollars which are
assigned to steam and electric, This would include
accounts 311, 312, 315 and 316. (See Attached Memorandum
dated March 14, 1994 and marked Schedule 6).

B. Other Materials and Supplies

Other Materials and supplies are located at the North
Divisien, Iatan and T&D areas. M&S at North Division
consists of electric and gas with the stores ledger
specifically identifying gas department materials.
Therefore, no allocation is necessary. Iatan and T&D
materials and supplies are 100% electric., Overhead and
clearing accounts are allocated proportionately.




™
S
< YRLEOIS &LLT19% 6vL0c8 P polisd 158 peisnipy
= yeL'e0E 12672 (ro1'g01) uBwISh by Lol Eos|Y
g 0 - BEZL {ze1'92) Jusunsnipy ebeleay YoW—~gL
m o 9% 'gus eyo'essve feg £6 08
Z
¥8%018 2.L10% 6vL 028 7% : reioy
. : %292 weeg
€953 . 299% - %O00 sety
513 £L$ %et L6 ojeely
(o) p28'02$ £g1 jo uolfesoyy
2eeenis ¢e2e01s %ca'a weslg
yoe'zs ¥ee'ee %80°0 seY
. {985'504$) 191 E9'ES %2E"L6 oinoe(y

LO—$gi ® ¥GL jo uoyrO)yY

os G6e'8GY 016'926'vs  v69'co6s svb'I2$  L9l'6e6'e$  Sec'esd 0ZE'EElS TPResEeS €08'986'v$ “eBeioAr yuow g

o 66L'2LLS 622'6V0'v9$  LIO'PSSTIS  OvRBLZE  1LI6'01Z'ISE BEEZTLLS  SOL'LIR'IS SEZ/L0SE £96°128'79%.
951'ag$ ZYO'ESE'Y 66 'EE6 0 £¥2610Y 951L'8% 265621 l087¥6'e 8961'110°S _ v8()
£78'258% Si8einY ZEE'126 (10c'92) vssEs'®  ezmag 2S2'EE1 02¥'206' 669'926't AON
FANR-T 62006 6¥0'256 298e's 996200 LHL'SS gse'ehl 8112168 zZlgslo's 10
129653 L6E'2L0G L12iee 928'12 BRIEEO'y  [29'6G g8t ov9'ivee B10CL0'S 1deg
g14'193% 6liEol's S0F 'bu6 EFL'OF {ISBOLY  Bil'ig 0z6'erl 691920 le2'pol's Bny
obv'ess 202'900'8 0G6'696 0821t 096'966'C ovy'eg ser'agl 16816 2b9'990's Anp
$09°'29% ££9°900'5 982°'LL6 vty 9r9'L66'E  $08'LS 1sa'let 962'L16'e 29¥'¥90°s eunp
220654 LOS'066'Y 900816 £12'69 822P06'E 22069 20b'eel grevee'e 628°250°S Aepy
§85'65% ols088'y 00848 &bop ¥62'198'E  SBS'EG rArA 14! 199'%8L'E SE0'0rE 'y judy
618'89% 22E0SL Y Yevr'vi €oE'al 6E009L'E  6IE'E9 1861 £rR'959'e rLpie'y yolew
AR £55°058' $20'288 AT A A PS08R'e 82229 OBR'ErL 866008 1BZ'vS6'Y : g4
696'79% 898'rZe'y 050'066 BOR'LE 056'228'%  696'v9 82L'2¢1 092%5F2'e 15G'689'Y £661 uep
Liv'ess 008'96L'y 2/6'266 o sgeEeL'e tip'ag ieeet B06¥LL'E L2 'see'y . Z661 080

uresig [T) Sinoajg Z0-¥G1 £91 ajqeoo|ly 35 10-¥G1 1Y BBpeT ied [usH
reroy oL moy ueje 10-#GL 9 ¥GL 8897 : ol
s juewsejeg E661°18 HIGWIDAQ HONOKHL AILVadn
: SNOILYDOTIV ¥ 3OVHIAY HLNOW €1
SAMNddNS 2 IVILHLY N

gggggggggyigégiii



Attachment A 2 of 3

g oo

) . MATERIAL & SUPPLIES
: Setilemant
§— ACCOUNT 154—000 Source~—Siores Masier File (Dec,53)
R T&D
Locstion{ $1,565,263
Localen 61 $10,322
i Edmond Street (Janilorial supplies per R.S.)
. Lecdlon2 . $25,488
Lake Road
; Locdion3 $2,051,442
Maryvilia
Locaion 6 $201,689
g’ Location 56 $582
Mound Clty .
Locdion 8 $52.961 .
Locdion $74
g Totai per ledger $3,947,807
g Overhaad Minor Materids 15401 $129,592
latan Malerial & Supplies ' $933,799
g Stores Exp—~Undistributed 183-000 $01
: Total _ $5,011,198
i Electric Gas Steam Total
Ta&D $1,575,8%0 - $1,575,590
. laten 933,789 $933,799
g Morth Division 237,130 $58,156 $295,286
5_ Specifically identifiable $2,746,519 $58,156 $2.804.675
i Lake Road{dlocatad per L.R. adiusted 1,980,101 $101,341 $2,051, 442
. plant balances)
1 Subtotal ) $4,696,620 558,156 $101,341 $4,856,117
Overbaad Minor Matend, Stores Exp, &
Edmond Street 148,775 2,299 4,007 $155,081
g_ Total $4,845 385 360,455 $105,348 $5,011,198
Allocable (Totak lass North Division gas
and fatan) $4,019,243
i Allocatlon Percertags 97.32% 0.06% 2.62% 100.00%
g- Lake Road spare pars inventory (March 1584) Adjusted L.R. Plant Bal-Dec, 93
Elactrie $1,237.585 52.14% Eectric $53,170,353 92.32%
Steam $32,450 1.37% Steam $4,420,2685 7.68%
Allocable $1,103,747 46.49%  Total $57,590,618 100.00%
L Total $2,373,801 100.00% .
‘ Electric Steam
T Directly assigned §2.14% 1.37%
Allocabla—{adjustad
L.R. Plant Bal 12-33) 42.52% 3.57%
Lake Road allocation 95.08% 4.94%
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Rates & Market Research

March 14, 1994
OFFICE MEMORANDUM
TO: File
FROM: Tim Rush
SUBJECT: Allocation Case - Spare Parts Inventory

A review has been made of each spare part item at the Lake Road Planr by unit
number. This review identfied three categories: 1) electric, 2) steam. and 43
electric/steam. From this evaluadon it was defermmed that at the Lake Road Plant,
$1,257,585.26 should be directly assigned to elecmic, $32,469.04 is steam and
81,103,747.44 is allocable to steam and electric.

Attached is a supporting document by unit number which idenrifies the three codes
assigned to the unit number and the value of the spare parts.

/Ca’vv"z'
I would recom{nend that the allocable portion of inventory be assigned based on the

allocable “dollars which ultimately were assigned to steam and electric. This would
include the accounts for boilers and 311, 312, 312A, 315 and 316.

Attachment

FAZRMSYI\MEMOS\ALOCM36.6
March 14, 1994

Schedule ﬁ'
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S8T. JOSEPH LIGHT & POWER COMPANY
ALLOCATION PROCEDURES
CASE NO. EO-~94~36

il | m W bkl

OTHER RATE BASE ITEMS

A, PREPAYMENTS

Prepayments which are common to the three departments
include prepaid insurance and miscellaneous supplies.
Prepaid insurance will be determined by the policy with the
basis for the premium being the allocating factor (see G&A
allocations below). Miscellaneous Prepayments consist
primarily of postage, bills and envelopes which are
directly related to providing customer services.
Therefore, miscellaneous prepayments will be allocated by
number of customers.

Prepaid gas for Lake Road and North Division are also
included in this account. TLake Road gas is used in the
generation of electricity and industrial steam. The
percent of gas used for steam production which SOC reports
on the December year-to-date fuel rider will be used to
allocate Lake Road gas prepayments. North Division gas
does not require allocation as it is specifically related
to the gas department.

B. DEFERRED TAXES

Deferred taxes on plant accounts are classified by
department in Account 282. As general plant and Lake Road
plant are included in electric, a portion of electric
should be allocated to gas and steam. The ratio of
allocated general and Lake Road to electric plant less
latan is applied to electric deferred taxes less Iatan to
determine the portion of deferred taxes to allocate to
departments based on adjusted plant percentages,

C. SPECIAL, DEPQSITS

Special deposits consist of working funds designated for
specific purposes. PFunds which are not identifiable by
department are allccated based en  the general and
administrative expense allocation method as they are held
for the purpose of providing for these services.
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Policy

-

Fire and Boiler Machinery (1)
Crime (2)

Auto Liability (3)

Excess Workers Comp (4)
General Liability (2)

Business Travel (5)

Directors & Officers Liability (2)

latan Property

Total

Allocations based on: _

(1) Adjusted Lake Road Plant Balances
(2} Revenues

() Adjusted Vehicle Values

(4) Payroll

{5) G &A

Prepaid insurance~Acet—165~01

12-31-93

Electric

- $376,452
$5,477
$35,275
$35,450
$294,894
$265
$67,390
$13,467

$828,670
89.65%

Gas

$387
$2,796
$1,992
$20,859
$13

$4,767

$30,815
3.33%
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Steam

$31,317
$466
$1,255
$1,007
$25,086
$21

$5,733

$64,884
7.02%

Settlement

Premium

$407,769
$6,330
$39,326
$38,449
$340,839
$300
$77,889
$18,467

$924,369
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Allocation Factors for Prepayments

Settlement
3
Adjusted Lake Road Plant Balances 12—31-93
Electric 53,170,353
Steam 4,420,265
Total 57,580,618

Revenues (12—mos ended 1231 -93)

Electric $74,782,127
Gas 5,286,888
Steam 6,364,373

Total $86,433,388

Vehicle Value (Per C.P.Alloc.)

Electric $3,997,490
Gas 316,827
Steam 141,997

Total $4,456,314

Payroll O &M (Form 1)

' Electric $12,009,800
Gas 675,068
Steam 341,035

Total $13,025,903

G &A(12-31-93)
Electric
Gas
Steam
Total

Customers (12~31-93)

Electric 60,097
Gas 6,370
Steam : 8

Total 66,475

%

92.32%
7.68%
100.00%

86.52%
6.12%
7.36%

100.00%

89.70%
7.11%

3.19%

100.00%

92.20%
5.18%
2.62%

100.00%

88.38%
4.46%
7.16%

100.00%

90.41%
9.58%
0.01%

100.00%
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PRINT: DEFTAX Settiement
ST. JOSEPH LIGHT & POWER COMPANY
ALLOCATION OF DEFERRED TAXES

Total Electric Plant in Service—12--31—-93 $260,360,774
Less Non—Depreciable Plant—exlcuding fatan {$3,345,174)
Less latan plant {61,792,679) 28.73%
Total Depreciable Electric plant ex! latan $195,222,918
{.ake Road Allocated To Steam $3,402,988
General Plant Allocated To Steam 763,796
Tota! Lake Road & General Allocated to Steam ' $4,256,784 2.18%
General Plant allocated to gas ' $1,339,087 0.69%
Net electric depreciable plant—excl latan 189 627037 97.13%
$195,222,918 100.00%
Electric Gas Steam
Deferred Tax reserve $21,352,778 $348,198 $332,771
Less Reserve for iatan —23.73% (5,087,014}
Deferred Taxed after Allocation
Electric reserve subject to allogation 16,285,764
L.. A. and General Plant allocated to Steam 2.18% {355,030) 355,030
General Plant allocated to Gas 0.69% (112,372 112,372

Ceferred Tax rese-rve balances after allocations . 15,818,362 460,571 687,801
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ST JOSEPH LIGHT & POWER CO

SPECIAL DEPOSITS
12-31-93
Balance
Account 12~30~93 Electric
Group Hospitai (1 35-120) * $50,000 344,190
latan (135-130) 150,000 150,000
S.W. Power (135~140) 1,545 1,545
Dentai (135~170) * 9,548 $8,438
Total $211,003 $204,173

*Allocated based on G&A rates

E 88.38%
G 4.46%
S 7.16%

Attachment A 2 of 3

Settlement

QGas Steam
$2,230 $3,580
$428 $684
$2,656 $4,264
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ST. JOSEFH LIGHT & POWER COMPANY
ALLOCATION PROCEDURES
CASE NO. EC-94-3¢

EXPENSES -~ FUEL

A. Fuel and Daily Ash Expense Allocations

SJLP’'S procedure outlined in the January 28, 1994, praper
entitled "Exergy-Based Electric and Steam Allocation
Procedure for Lake Road 900# Plant Fuel and Auxiliary
Power" (hereinafter referred to as the "Exergy Approach®)
should be used for the basis of allocations. (See Attached
Report dated January 28, 19594 and marked Schedule 7).

Daily ash removal expenses will be allocated as described
on the attached report dated April 14, 1994, (See Operation
and Maintenance Expense Allocation. See Attached Report
dated April 14, 1994 and marked Schedule 8).

N

B. Auxiliary Electric Power Allocation

The method of determining the amount of auxiliary electric
power to be allocated to industrial steam and to electric
users will be that method presented in the January 28,
1994, paper on the "Exergy Approach" (See attached Schedule
7). The auxiliary electric power will be priced using the
average system energy cost ($/MWH) for each month, which
includes all Lake Road Plant and Iatan generation costs,
fuel handling expenses, and all purchased power expenses,
Additionally, the Company’s average purchased capacity cost
($/MW) will be used to price the demand. An average
monthly demand of 2 MW will be used. Billing
considerations and accounting for the auxiliary electric
power charges will be treated through "steam. transfer
credits", rather than direct billings.
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ST. JOSEPH LIGHT & POWER COMPANY

Exergy-Based Electric and Steam Allocation Procedure for
Lake Road 900# Plant Fuel and Auxiliary Power

January 1995

The Lake Road 900# Plant fue! allocation is performed between steam and electric
constituencies based upon the amount of fuel energy required to supply each on a
daily basis. To determine this ailocatioﬁn, the fuel energy is tracked on an exergy’
basis through the 900# plant. The fuel "cost" per unit of exergy of flow streams
within the plant are determined by the "cost" of input streams and second law
efficiencies of plant equipment. The use of this method is strongly supported in

technical literature dealing with the allocation of costs in cogeneration facilities.?

Fuel energy is based upon the "higher heating value" of the fuels and is considered
to be 100% available to the boilers. That is, the exergy content and heating value
of the fuels are assumed to be equal. One mmBtu® of fuel is defined as one cost
unit. By tracking the exergy flow and its "cost” through the plant, the quantity of
fuel energy required to supply a given flow stream is simply the exergy flow of the
stream multiplied by the unit cost of that stream. Exergy is measured relative to
the reference state of water at 14.3 psia (corresponding to the plant elevation of

812 feet above sea level) and the plant well water temperature, typically 80° F.

The procedure begins with total daily fuel, steam, water, and electricity flows to,
from, and within the 300# piant, along with average thermodynamic conditions.
Using heat and mass balance equations, an approximate daily 900# plant heat
balance is determined. The major components in the heat balance are: S00#
boilers (1 - 5, 7}, 900# turbines and condensers (1 - 3}, industrial steam system
{high pressure and low pressure), pressure reducing valves, attemperating

equipment, flash tanks, water treatment plant, general plant (pumps, feedwater

heaters, 900# auxiliary steam loads), and Unit 4/6 {auxiliary steam). The daily total

* See "Definition of Exergy” on page 5.
? See Reference List on page 5.

*mmBtu = one million British thermal units = 10° Biw,

'h\j
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mass and exergy flows in and out of the above components are determined. After
these quantities are known, a set of simultaneous equations is solved to determine
the cost of the various flow streams. These equations are determined by equating
the total costs in and out of the individual components. That is, the following

equation is solved for each component,
Y(E ¢) = Y (B c) (1)

The above equation states that the sum of the products of incoming exergy flows
{E) and their respective unit costs (c;) is equal to the sum of the products of the
exiting exergy flows (E,)} and their respective unit costs (c). Generally squation (1)
has the following form.

Yt e, c) = (M e e, +H,c, (2)

In equation (2), the M’s represents flow in pounds per day, €'s represents exergy
content of the fluid in Btu per pound, the W represents work generated by the
device in Btu/day (i.e. turbine shaft work to a generator) and the ¢’s represent the

unit cost in Btu's of fuel per Btu of exergy.

As an example, consider a boiler consuming 100 mmBtu of fuel per hour at a cost
of 1 (fuel Btu per exergy Btu), with a feedwater flow and exergy content of
100,000 Ib/hr and 75 Btu/lb at a cost of 5, and delivering 100,000 Ib/hr of steam
with an exergy content of 600 Btu/lb. The cost of the steam wouid be dstermined

from the following equation.

6, Btu fuel Btu
(100¢10%) hr ! exergy Btu Vewes *
3, db Btu - fuel Btu
2100(10 ) Abr x 75 lb x5 exergy Btu]faedwater (3)
= 100(10%) i—f_ x 600 1‘1’;}” % Goun
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Solving for ¢, the steam cost is 2.29 fuel Btu per exergy Btu. The total cost of
the steam is 137 mmBtu of fuel per hour (100,000 Ib/hr x 600 Btu/lb x 2.29 Bty

fuel/Btu exergy).

In the case of muiltiple outputs from a plant component, it is necessary to establish
one or more auxiliary equations which relate to the costs of the exergy flows.
Usually, this consists of simply equating the exiting costs {Cet = Gy = Cpz ... ).
That is, the output streams all share the incoming costs in proportion to their
exergy contents. This is approach is used for Lake Road Turbine 1: the cost per
unit of exergy of the extraction steam is set equal to the cost of the shaft work
developed in the high pressure turbine section (shaft work is considered 100%

available to the generator).

In some cases it is necessary to apply different costs to the output flows. This is
true with a low pressure turbine and condenser combination. The two outputs are
the shaft work to the generator and the condensate returning to the plant. |f these
two outputs were assigned the same cost, the condensate would become quite
expensive as it would be charged with much of the exergy destruction and
rejection in the condenser and cooling tower. However, these losses were incurred
so that electric generation could take place, not faor production of condensate.
Therefore, the cost of the condensate should not reflect these losses. Generally in
this situation the condensate "by-product” is priced at zero or is assigned a cost
per unit of exergy equal to that of the steam to the turbine. This shifts the cost of
losses to the electric generation function, where it belongs. In the Lake Road Plant
fuel allocation calculations, condensate is priced at the same cost per unit of

exergy as the incoming steam.

Another special case in costing exergy flows at Lake Road is due to Bailer 7. Boiler
7 is a heat recovery steamn generator (HRSG) that supplies steam to the 900 psi
header using the exhaust of Turbine 5, a 60 megawatt combustion turbine, as its
heat sourbe. The fuel burned in Turbine 5 is charged totally to the electric system.

Therefore, the Turbine 5 exhaust and the Boiler 7 steam exergy that it generates
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“belong"” to the electric systerﬁ. To handle this situation, Boiler 7 steam exergy is
assigned a cost of zero and is computationally provided only to Turbines 1 and 2
{Turbine 3 uses lower pressure steam). This mathematically reduces the amount of
exergy provided to these turbines from Boilers 1 - 5 and consequentially the
amount of Boiler 1-5 fuel charged to electric. This approach properly assigns to
the electric system the full benefit of all fuel burned in Turbine 5. Further, this
approach is consistent with the 100% electric allocation of Boiler 7 capital,

operating, and maintenance expenses.

Exergy flows which are consumed in the general plant for the benefit of both steam
and electric (e.g. 900# auxiliary steam) are assigned a cost of zero. This
effectively "raises the price” of those exergy flows which are ultimately delivered
to the steam or electric consumers and forces all fuel costs to be charged to these

consumers in proportion to the exergy used by them.

Fuel Enerav Charged 1o Electric

The daily fuel energy charged to electric is the total cost (mmBtu of fuel) of the
turbine shaft work which drives the 900# plant generators plus the total cost of

steam and condensate transferred to Unit 4/6.

Fuel Energy Charged to Industrial Steam

The daily fuel enérgy charged to industrial steam is the total cost {(mmBtu of fuel)

delivered to the industrial steam system. This inciudes the steam supplied through
the 12" and 16" header meters, the attemperating water supplied to the customer
steam lines, and thé steam delivered to the high pressure steam customer plus the

cost of exergy losses between the plant and the high pressure customer meter.

The daily steam fuel allocation factor, x,, is determined by dividing the mmBtu’s of
fuel charged to industrial steam from the above procedure by the total 300# boiler
fuel mmBtu’s consumed. This factor is used in the allocation of auxiliary power,

described later,
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FUEL ALLOCATION PROCEDURE REFERENCE LIST

Gaggioli, R. A., and El-Sayed, Y. M., "A Critical Review of Second Law Costing
Methods" presented at the Fourth International Symposium of on Second Law
Analysis of Thermal Systems; Rome, Italy; May 25 - 29, 1987.

Gaggioli, R. A., "Proper Evaluation and Pricing of ‘Energy’"
(Gaggioli, R. A., El-Sayed, Y. M., Ei-Nashar, A. M.,' Karﬁaiuddin, B., "Second Law

Efficiency and Costing Analysis of a Combined Power and Desalination Plant";
Journal of Energy Resources Technology, Vol. 110, pp 114-118, June, 1988,

Lang, Fred D., Horn, Ken F., "Make Fuel-Consumption Index Basis of Performance
Monitoring”; Power, Vol. 134, No. 10, pp 19-22, October 1990. .

Moran, M. J., Availability Analysis, pp 206-210, ASME Press, 1989,

Reistad, G. M., and Gagglioli, R. A., "Available-Energy Costing”, October 30,
1979.

Sandage, P.E., "Turbine By-pass System Evaluation & Costing", Sega, Inc.,
October 18, 1990.

"Exergy Costing in Multi-Product Plants"

DEFINITION OF EXERGY

Exergy is the thermodynamic quantity representing the maximum work than can be
extracted from a given system or flow in an ideal, reversible process. Itis
calculated as E = H - H, - T,(S - S} (neglecting kinetic and potential energy
terms), in which H represents total enthalpy, S represents total entropy, and T
represents absolute temperature. The subscript "o" indicates the property is at a
reference state representative of ambient conditions or a "zero-energy level”. Total
exergy is measured in Btu and is often called "availability” or "available energy."
(Note that these terms are easily confused with other plant performance and
thermodynamic quantities; "exergy” is more specific.) The term "exergy" often
refers to specific exergy, which is the amount of exergy per unit of mass in a
system or flow. Specific exergy has units of Btu/lb and is calculated as ¢ = h - h,
- To{s - s;) in which total enthalpy and entropy vaiues are replaced with the
corresponding specific enthalpy (h) and entropy (s). In practice, total exergy, £, of
a fluid stream is usually calculated as the tatal mass flow, M, times specific
exergy, or E = Me.
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AUXILIARY POWER ALLOCATION

The allocation of auxiliary power is performed in the following manner. First, the

auxiliary power which can be attributed directly to industrial steam or electric is
subtracted from the total 900 psi plant metered auxiliary power, leaving an
allocable quantity. Auxiliary power which is metered elsewhere in the plant, but

benefits the 900 psi plant is added to the allocable amount. This result is then

allocated by the fuel allocation factor (x, see the fuel allocation procedure).
Auxiliary power which is directly attributed to each demand is then added to the

allocated quantities.

Included in the auxiliary power attributed directly to each constituency is a daily
base power consumption. The base usage for the total 900 psi plant is
approximately 7.5 MWhr per day. This corresponds to an idie but ready plant (no

industrial steam sales and no electric generation). The 7.5 MWhr is allocated

between steam and electric using the Steam Demand Allocation Factor, which is

defined in Appendix Il of the Plant and O & M Allocation Procedure.

P

The process is summarized in the following steps.

1. Meter the daily auxiliary power (kwhr} used by the 200 psi plant via house

service transformers #1 and #2, and #3 standby transformer, call this Pyq,.

2. Determine the 900 psi auxiliary power which is 100% electric (e.g.
condensate and circulating water pump motors, cooling tower fans,
substation power, and base station power for electric), call this P,,. These
auxiliaries are estimated from hourly motor current readings, test data, and

the allocation of the total base station power.

3. Determine the 900 psi auxiliary power which is chargeable directly to the

industrial steam system, P,,. This quantity is the sum of the base station

power for steam and the power consumed by various pumps for the benefit

of industrial steam. The pump power consumption is that required for well




. P

e R e gy

P

el e B

e _"m«m

Attachment A 2 of 3

water pumps, softener booster pumps, treated water make-up pumps, and
attemperating water pumps. The total pumping energy quantities are
calculated from water flows, pressures, and appropriate test data. Pumping
energy for the water treatment function is allocated 96% to industrial
steam, based on the 1994 plant water use study prepared for the MPSC
Case E0-94-36.

Determine the portion of Py, which can be allocated,

P'goe = Psoo - Pgi - Py

Determine the auxiliary power consumed by Boiler & precipitator (supplied
from the Unit 5 auxiliary transformer}, P;, = K1 x number hours Boiler 5 is
on burning coal, where K1 is the average kilowatt load drawn by the Boiler

5 precipitator,

Estimate the power consumed by #3 and #8 coal belts to deliver coal to the
Boiler 5 coal bunkers, P;3 = K2 x number of tons of coal delivered to Boiler
5 bunkers. K2 is the average kwh required to transport one ton of coal

from the reclaim pit to the Boiler 5 bunkers.

Meter the daily auxiliary power used by the rotary dumper, #6 and #7 coal
belts, and related equipment supplied by #7 auxiliary transformer.
Determine the amount allocated to steam by muitiplying by the Plant Coal

Burn Allocation Factor. Designate this power as P

. Total auxiliary power charged to steam is calculated as

P, = X,(P'g00 + Ps, + P} + Py + P, where x; is the fuel allocation factor

far steam.

. Total auxiliary power charged to electric is the difference between the total

plant auxiliary power and P,.
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5/13/93
Revised 4/14/94

ST. JOSEPH LIGHT & POWER COMPANY
CALCULATION OF ALLQCATION FACTORS FOR
LAKE ROAD DAILY ASH REMOVAL EXDENSES
‘ Acct, 141-2501-119

Expenses to be allocated with these factors include the removal cost of all
ash material sent to the ash tank; it does not include costs associated
with cleaning of material sluiced to the ash ponds, or removal of materials
temporarily stored at the west coal yard area.

It is assumed that the amount of removal cost incurred is directly
proportional to the amount of ash material sent to the ash tank, on a
moisture-free, carbon-free basis. This material includes all coal ash from
Boiler 5 (including bottom ash and fly ash) and 17.7 percent of the fly ash
from Boiler 6 (the remaining 82.3 percent of Boiler 6 fly ash is sluiced to
the ash ponds). The percentage split for Boiler 6 fly ash is based on
assuming that no Boiler 6 fly ash can be sent to the tank during winter
months January, February, November, and December, when vacuun system
freezing problems occur, and that only one-third of the Boiler & fly ash
can be sent to the tank during other months when dust-pulling egquipment
capacity is limiting. The 17.7 percent value was determined by analysis of
the past three years’ operations based on these assumptions. For Boiler 6,
thirty percent of the total ash produced is fly ash and the remaining
seventy percent is bottom ash (slag). All bottom ash for Boiler 6 is
sluiced to the slag pond where it is removed by a contractor, for
beneficial use, at no cost to the Company.

The total amount of ash material produced in Boilers 5 and 6 is directly
proportional to the amount of cocal burned in each boiler. Presently, the
same type of coal (approximately 12% ash) is burned in both beilers. This
allows a steam/electric allocation factor for ash to be calculated using
coal burn (mmBtu) data currently available in the Lake Road Monthly Results
Summary. The factors are based on a three year rolling average; this is
censistent with other factors used in cur allocation procedures.

The calculations are as follows:

AAFS = ASH ALLOCATION FACTOR FOR STEAM
AAFE = ASH ALLOCATION FACTOR FOR ELECTRIC
Eg. : _
(1} AAFS = [Total Coal mmBtu to Steam]
(Boiler 5 Coal mmEtu1+@§3172L (0.30)x[Boiler 6 Coal mmBtu]
(2) AAFE = 1 - AAFS | ) it
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1993
TOTAL
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3-Year Coal Burn (mmBtu) Data from Results Summary

Boiler 5
Coal Burn

{mmBtul *

1,457,777
1,296,644

1,940,561
4,694,982

Boiler &
Coal Burn

{mmBtu)

1,971,238
2,123,212

2,816,713
6,911,169

Coal Btu
To Steam

(mmBtu) *”

1,088,477
1,130,221

1,528,054
3,746,752

*Figures used in these columns are adjusted values to account for the

effect of Monfort Pork leaving.

(1) AAFS

(2) AAFE

l

3,746,752

1l

- 0.740 = 0.260

4,694,982+(0.177)%(0.30)%X(6,911,169)
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Revised 4/14/94

Calculaticns to Determine Allocation Factors

for expenses associated with

Ash Pond Cleaning and West Coal Yard Material Removal

These calculations determine the factors to be used in alleccating
expenses associated with cleaning the ash ponds at Lake Road
Plant and removing temporarily stored material from the West Coal
Yard area. Two separate allocation factors are determined: The
factor for allocating the total of these expenses between the
appropriate ash handling and feedwater accounts, and the factor
for allocating the ash handling portion of these expenses between
the steam and electric jurisdictions. The feedwater porticn of
these expenses should be allocated between the steam and electric
jurisdictions in accordance with the existing feedwater expense
allocation factor.

It is assumed that the annual cost associated with these
activities 1is directly proportional to the total weight
(1nclud1ng moisture and unburned carbon) of material temperarily
placed in the West Coal Yard storage area each year. The
greatest portion of this material is that which is sluiced to the
settling pond system and subsequently cleaned from the ponds and
spread out over the West Ccal Yard area for drying. A smaller
amount of material is also placed in the West Coal Yard area each
year from varicus cleaning operations around the plant. The
following is a list of the different materials placed in the West

Coal Yard area.

8 That portion of Boiler 6 fly ash which is sluiced to the

ponds

Eﬁ“ Sediment from river water used to sluice Boiler 6 fly ash
to the ponds

. Water softener blowdcwn'sludge sent to the ponds

® Fly ash carryover from the ash tank dust-pulling system
which is sent to the ponds

° Material from cleaning the coal yard runoff ditch system

° Boiler 5 coal mill-reject material

ﬁ& Ash cleaned up from around the ash tank

The allocation factors are determined as follows: (1) Determine the
total weight (lncludlng moisture - and unburned carbon) of each
material placed in the West Coal Yard area on an annual basis, (2)
calculate the welght*ratlo of softener sludge material to total
material placed in the West Coal Yard area; this will provide the

1
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allocation factor for the split between ash handling and feedwater
expenses, (3) determine the jurisdictional weight-split for each
individual material associated with ash handling, (4) calculate a
composite steam/electric allocation factor for ash handling
expenses based on the total annual weight of ash-related material
attributed to each jurisdiction, (5) use the existing feedwater
expense allocation factor to allocate the feedwater portion of
these expenses. As with other allocations, the factor will be based
on a three year rolling average.

Boiler 6 F Ash

Lake Road Boiler 6 is a cyclone boiler. This means when coal is
burned in Boiler 6, about 30 percent of the total ash produced is
fly ash and the remaining 70 percent is bottom ash. The present
coal burned at Lake Road has approximately 12 percent total ash
content. With current operations, 82.3 percent of the total fly ash
from Boiler 6 is sent to the ash ponds and the remaining 17.7
percent is sent to the ash tank (as explained in the Daily Ash
Removal Expenses Allccation Procedure for account 141-2501-119).
All bottom ash (slag) from Boiler 6 is sluiced to the slag pond
where it is removed by a contracter at no cost to the Company.

Material sluiced to the ash ponds is typically cleaned out twice
each year and placed in the West Coal Yard area for drying. A
multiplier of 1.3299 is applied to the dry-weight tonnage of fly
ash placed in the West Coal Yard area to account for meisture
{21.14%) and unburned carbon (11.85%).

Using the above information, the total amount of Beiler 6 fly ash
sent to the West Coal Yard area can be calculated from annual coal
burn results.

Boiler 6 Boiler 6
Year Coal Burned Ash Content
1991 82,073 Tons 12.30 %
1992 89,524 Tons 12.07 %
1993 120,666 Tons 12.98 %

The annual fly ash tonnage (including moisture and unburned carbon)
sent to the ponds, and subsequently placed in the West Coal Yard
area (assuming 99% precipitator efficiency) is calculated as
follows:

Year Tonnage

1991 (83,075)%(.1230)x(.3)x%(.99)x(.823)x(1.3299) = 3322 Tons
1992 (89,524)%x(.1207)x(.3)%(.99)%(.823)%(1.3299) = 3513 Tons
1993 (120,666)%x(.1298)x(.3)x%(.99)x(.823)x(1.3299) = S091 .T::Jns
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Since this material is produced solely from burning coal in BRoiler
6, the total weight is attributed to the electric jurisdiction.

Sediment from Boiler 6 Fly Ash Sluicing Water

As mentioned above, during 82.3 percent of Boiler 6 operating time,
water from the Missouri River is used to sluice Boiler 6 fly ash to
the ash ponds. Since river water is typically very muddy, it
represents another source of material input to the ash ponds.
Sluicing water discharged back into the river after flowing through
the pond system is much cleaner than incoming river water. The
settling ponds allow suspended river silt in the sluicing water to
drop out and accumulate in the pond floor along with other
materials intentionally pumped into the ponds.

The sluicing pumps take their suction from the Turbine 4 condenser
water box where they tap into the circulating water supply pumped
in from the river for condenser cooling. Circulating water pumps
located at the river pump circulating water into the plant where
the water flows through the condenser and then back out tc the
river. The Company has an NPDES permit which allows it to discharge
this water back into the Missouri River. This discharge is referred
to as the "003" discharge. Permit regquirements dictate that we
monitor and record total suspended solids in the 003 discharge.
This provides the necessary field information to calculate the
amount of river sediment accumulated in the ponds.

Average Total Suspended Sclids in 003 Discharge:

Year ISS 183

1991 245 ppm 0.002042 lbs/gal
1992 ) 351 ppm 0.002925 lhs/gal
1593 558 ppm 0.004650 l1lbs/gal

Note, the multiplying factor to convert ppm (parts per million) to
lbs/gallon is 1/120,000.

The sluicing water system is used for fly ash removal for 82.3
percent of the total Boiler 6 operating time. During this time,
the sluicing water is actually used for dust pulling about 50
percent of the time; during the remaining 50 percent, the system is
used for bottom ash removal.

Boiler 6 Operating Hours/Sluicing Time (minutes):

Year Boiler Operating Hours Sluicing Time (Min)

1991 4802 hrs x 60 % .0.823 % 0.50 = 118,561 min

1992 4210 hrs x 60 x 0.823 x 0.50 = 103,945 min

1993 5212 hrs x 60 % 0.823 x 0.50 = 128,684 nmin
3
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The sluicing water flow rate is estimated to be 750 gpm. Also, it
is assumed that all of the river sediment is filtered out in the
ronds, and the moisture content of the sediment material after it
is placed in the West Coal Yard area is estimated to be 24.0
percent.

Using the above lnformatlcn, the annual tonnage of river sediment
material placed in the West Coal Yard area 1is calculated as

fellows:

Year : : Tonnage

1991 (118,561) x (750) x (0.002042) x (1.24) / 2000 = 113 tons
1992 (103,945) x (750) x (0.002925) x (1.24) / 2000 = 141 tons
1993 (128,684) x (750) x (0.004650) x (1.24) / 2000 = 278 tons

All of this material is attributable teo the electric jurisdiction.

Softener Blowdown Sludge

The quantity of softener sludge material sent to the ash ponds and
subsequently placed in the West Coal Yard area is determined as

follows:

e First, the hardness constituents of the processed well water
are identified and measured (in parts per million or ppm)
before and after it flows through the lime softeners +to
determine the "net" hardness removed in the softening process.
These hardness concentrations are measured, on an "as Caco3"
basis, by Laboratory Technicians on a regular basis throughout
the year and records are maintained in laboratory files.
Average values for the year 1992 will be used in these
calculations. These data would not wvary significantly from
yvear to year.

o For the 1992 data, calculate the average "net"™ hardness
concentration removed for each hardness constituent and then
convert these values to "lbs/1000 galleon" terms on a "per
substance" basis.

e Determine the primary chemical reactions which take place in
the hot lime softening process. These are reactions involving
the use of lime [Ca(OH),] and/or soda ash (Na,CO;) to remove
calcium bicarbonate [Ca HCO4),], magnesium blcarbonate
[Mg(HCO4),] and magnesium sulgate (Mgs80,) from the 1ncom1ng
well water. The end result of the chemlcal reacticns is to
remove the unwanted hardness constituents by causing them to
precipitate out of solution. The reaction products are calcium
carbonate (CaCO ), magnesium hydroxide [Mg(CH),], sodium
sulfate 80,) and water (H,0) Calcium carbonate and
magnesium hyéroxzde are both 1nsoiuble precipitates which drop

4
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out of solution inside the softener tc form sludge. This

sludge must then be drained from the softener on a regular
basis for the process to continue. After leaving the
softeners, the sludge is pumped toc the ash ponds where it
becomes mixed with other materials sent to the  ponds. The
reaction product, sodium sulfate, remains in solution and
flows on through the softener system along with any water
formed in the reaction. The chemical reactions are as follows:

(1) Ca(HCO;), + Ca(OH), = 2CacO;l+ 280
(2) Mg(HCO,;), + 2Ca(OH), = Mg(OH),i+ 2CacO;i+ 2H,0
(3) Mgso, + Ca(OH), + Na,CO; — Mg(OH),}+ CACO;i+ Na,SO,

A downward arrow indicates the reaction product is a
precipitate.

¢ Using the above chemical .equations and "net" hardness
concentraticng "removed", calculates the concentraticn of each
precipitate formed in the reacticns in "lbs/1000 gallcns" on
a "per substance" basis.

e Calculate the total precipitate concentration, in 1lbs/1000
gallons, by summing all the precipitate concentrations from
all reactions.

e Determine the total gallons of well water processed through
the softeners during the year. These data are available from
the Lake Road Results Summary, but must be adiusted to account
for Monfort Pork leaving.

e Multiply the total precipitate concentration (in 1lbs/1000
gal) by the total annual amount of well water processed (in
gallons) to obtain the total amount of softener sludge
produced each year on a dry basis (in pounds).

e Calculate the total amount of sludge produced for each of
the past three years using this method.

¢ Determine the total weight (including moisture} of sludge
material placed in the West Coal Pile area for each of the
past three years.

The calculations are as follows:

(1) Average measured hardness concentrations for 1992:

Ca (HCO.), Mg (HCO,) ., MgsSo,
Before 244 ppm " 12 ppm 78 ppm
After 43 ppn 3 ppnm .7 ppm
Net 186 ppm 9 ppm 71 ppm
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The Net wvalue equals the Before value minus the After wvalue.

(2) Calculate the net concentration of each.hardness component
in 1lbs/1000 gallons on a "per substance" basis.

To convert ppm to 1bs/1000 gallen, multiply ppm by
(1/120).
To convert "as CacCO," concentrations to "per substance!
concentrations, 1t1ply the *"as Caco," values as
follows: ,

Ca (HCO;), (as CaCOy) x 1.62

Mg(Hco ) (as Caco <) X 1.46

MgsSO0, ?as Cac03) X 1.20
These are standard factors from chemistry tables.

The following calculations determine the average net hardness
"removed" for each constituent in 1992 in terms of lks/1000
gallons on a "per substance!" basis.

Net Hardness Removed
(1bs/1000 gal. on per substance basis)

Ca({HCO4),: (196 ppm) x (1/120) x (1.62) 2.646 1lbs/1000 gal

it

Mg (HCO,) ,: (9 ppm) % (1/120) % (1.46) = 0.110 1lbs/1000 gal

n

MgSO, ¢ (7 ppm) x®x (1/120) x (1.20) 0.710 1bs/100C gal
(3) Referring to the three chemical equations stated earlier,
calculate the precipitate concentraticns which are formed in
the process of removing the "net" hardness concentrations
calculated above.

Egquation 1-

Ca (HCO,;), to CacCoz:  (2.646) x (200/162)* 3.27 1lbs/1000 gal

i

Eguation 2
Mg (HCO;), to Mg(OH),: (0.110) x (58/146)%

it

0.04 1lbs/1000 gal

It

Mg (HCO;), to CaCDy:  (0.110) x (200/146)* = 0.15 1bs/1000 gal

Equation 3
MgSO, to Mg (OH),: (0.710) x (58/120)* = 0.34 lbs/1000 gal
Mgso, to caco, (0.71) % (100/120)* = Q.59 1bs/1000 gal

TOTAL PRECIPITATE CONCENTRATION = 4.39 1lbs/1000 gal

* Multlplmer equals the ratio of the meolecular weight of the
precipitate to the molecular weight of the hardness camponent
being removed in each equation.
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{4) Total softener well water flow for each of the last three
years is as follows (1 gallon = 8.337 lbs):

1991 1,840,686,000 1lbs = 220,785 (1000 gal) *
1992 1,867,956,000 1lbs = 224,056 (1000 gal) +*
1993 - 1,894,434,000 lbs = 227,232 (1000 gal) =

*Data taken from Lake Road Results Summary, and ajusted
downward by 14.3 percent (3-vear WElghtEd average)} to account
for Monfort leaving.

(5) Multiply the total precipitate concentration (found in
step 3) by the total annual well water flow (found in step 4)
to obtain the total quantity of sludge produced for each of
the three years. Multiply this result by 1.24 to include 24
percent moisture.

Ye ‘ . Tonnadge

1 (4.39) » [220,785) x (1.24) x (1/2000) = 601 tons
1992: (4.39) x (224,086} % (1.24) x (1/2000) = 610 tons
1993: (4.39) % (227,232} x (1.24) % (1/2000) = 618 tons

The softener sludge portion of the total material tonnage placed in
the West Coal Yard area should be allocated in accordance with the
existing feedwater expense alleocation factors.

Ash Carrvover from Ash Tank

A small amount of the ash pulled to the ash tank carries over past
the cyclone separators on top of the tank and flows into a steam
condensing/water wash chamber located immediately before the stean
exhaust for the vacuum system (the system uses a steam exhauster-
type vacuum system for pulling ash.) Water flowing through the
wash chamber catches any carried over ash and sends it to the
sludge tank in the water softener department where it is pumped to
the ash pond aleong with the softener sludge. This carried over ash
thus comprises another input to the ash ponds.

An investigation was conducted tc determine the amount of material

involved with ash carryover. It was concluded the amount of
material is relatively small and does not vary substantially from
year to year. Therefore, a fixed amount of 60 tons per vyear

(lncludlng moisture and unburned carbon), as determined from the
investigation, is used for purposes of these calculations.

Since this material is the result of ash tank carryover, it should
be proportioned between the two jurisdictions in accordance with
the Daily Ash Removal Expense Allocation Factor.
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Material Cleaned from Coal Yard Runoff Ditches

The Coal Yard at Lake Road Plant has a ditch system surrounding it
to collect rain-water runcff material and prevent it from
encroaching on neighboring property. The layout of the ditch
system directs all flow to the south side of the coal yard where it
is eventually pumped into the ash ponds. Through the course of a
year, a considerable amount of material settles out in the ditches
and must be cleaned ocut. Also, part of the runcff material settles
out in the ash ponds and must be cleaned out, similar to other pend

inputs.

The total annual weight (including moisture, unburned carbon, dirt,
and some coal) of this material which is cleaned out and placed in
the West Ccal Yard area is estimated to be approximately 300 tons.
This value is based on weigh-ticket results from trucks hauling an
observed amount of material cleaned from the ditches.

Since the activity associated with aécuﬁulating this material is
related to the coal pile itself, it should be allocated in
accordance with the Plant Coal Burn Allccation Factor.

Boiler 5 Coal Mil]l Redect Material

A small amount of material is rejected from coal mills during the
grinding process, and placed into a special chamber in the mill for
periodic emptying. At Lake Road, operators empty these chambers on
the coal mills for Boiler 5 and haul the material by wheelbarrow to
a collecting point ocutside the plant between 5 & 6 Beilers,

Every 3 - 4 weeks, coal handlers load this material on a dump truck
and haul it to the West Coal Yard area where it is mixed in with
other temporarily stored material. Typically, they fill a dump
truck during each of these cleanings. Based on this, the total
annual weight of this material placed in the West Coal Yard area is
estimated to be approximately 150 tons.

This material should be allocated according to the ratic of steam
coal Btu’s to total cpal Btu’s on Boiler 5.

Azh Cleaned from Around the Ash Tank

Approximately once every two weeks, coal handlers clean up the area
around the ash tank. Typically, they get about half of a dump
truck lecad each time they clean and haul it to the West Coal Yard
areaa. Based on this, the total annual weight of this material
placed at the West Coal Yard area is estimated to be 150 tons.

This material should be allocated in accordance w1th the Dally Ash
Removal Expense Allcoccation Factor.

8
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Calculation of Allocation Factors

Two new allocation factors are needed for the overall objective:
one to allocate total pond cleaning/West Coal Yard material removal
expenses between ash handling expenses (acct. 501) and feedwater
expenses (acct. 502), and one to allocate the ash handling portion
of these expenses between the steam and electric jurisdictions. A
new jurisdictional- split allocator is not needed for the feedwater
portion «©f these expenses; the existing factor can be used for this
purpose. Three account numbers will be utilized: One for initial
collection of all pond cleaning/West Coal Yard material removal
expenses (this acct. will be allocated between acct.’s 501 & 502),
one for the feedwater portion of these expenses (to be allocated
between steam and electric using the existing factor), and one for
the ash handling portion (to be allocated between steam and
electric using the new factor determined in these calculations.)

The following tabular information is used to determine the ash
handling/feedwater allccation factor.

Year Material Tvpe Tons Tons Tons
1991 Total Fuel/Ash~Related 4095

Softener Sludge 601

TOTAL 46936
1992 Total Fuel/Ash-Related 4314

Softener Sludge 610

TOTAL 4924
1993 Total Fuel/Ash-Related 6029

Softener Sludge 618

TOTALS 6647
TOTALS 14,438 1,829 16,267

The ash handling/feedwater expense allocation factors "AH" and "Fw"
are calculated as follows:

Feedwater: FW = 1,829 = 0.112
16,267
Ash Handling: 2H = 1 - 0.112 = 0.888

Use these factors to allocate total expenses (acct. 141-2501-219)
between feedwater expenses (acct. 141-2502~019) and ash handling
expenses (acct. 141-2501-3139). ’

The attached Table 1 includes tabular information and calculations
to determine the Jjurisdictional-split allccators for the ash
nandling portion of the .total expenses. The steam/electric
allocation factors "AHS" and "AHE" for the ash handling portion of .
the total expense are as follows:
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Steams: AHS = 0.077_

Blectric: AHE = 0.923

Use these factors to allocate acct. 141-2501~319 between the stean

* and electric jurisdictions.

Use the existing feedwater allocation factor for acct. 141-2502-010
to allocate acct. 141~2502-019 between the steam and electric
jurisdiction. Presently, this factor is 90% steam/10% electric.

10
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ALI.OCATION OF ASH HANDLING éORTIOH
(Acct. 141-2501-319)

g’ Table 1
Total Steam Electric

: Ioar Degeription Tens Pactor Tons Factor Tons

g“ 1391 Boiler 6 Fly AaAsh 3322 {0%) g {100%) 3322
Sluiecing Sediment 113 {0%) e} {100%) 113
Ash Tank Carryover 60 (74.0%)* 44 (26.0%) » 16

: Coal Pile Runoff Joo (32.3%)** 97 (67.7%)*> 203

g_ Coal Mill Rejects 150 (79.8% ) %*x> 120 (20.2% ) *x=x 30
Ash Clean up 150 (74.0%)* 111 (26.0%)* 3s
TOTAL 4095 372 3723

§ 1992 Boiler 6 Fly Ash 3513 (0%) 0 (100%) 3513
S8luicing Sediment 141 (0%) o {100%) 141
Ash Tank Carryover &80 {74.0%) 44 {26.0%) i6

. Coal Pile Runoff 300 {32.3%) 97 {67.7%) 203

; Coal Mill Rejects 150 (79.8%) 120 {20.2%) 3¢
Mise. Agh Cleanup 150 {74.0%) 111 {25.0%) 39
TOTAL 4314 372 3942

' 1993 Boiler & Fly Ash 5091 (0%) 0 {100%) 5091

; Sluicing Sediment 278 {0%) s} {100%) 278
Ash Tank Carryover 60 {74.0%) 44 (26.0%) 18
Coal Pile Runoff 300 (32.3%) 27 ({67.7%) 203

i Cocal Mill Rejects 150 {79.8%) 120 {20.2%) 30
Misc. Ash Cleanup 150 {74.0%) 113 {26.0%) 39

: TOTAL 6029 372 5657

? GRAND TOTALS 14,438 1116 13,322

A

Steam: AHS = 1116 =+ 14438 = Q.077
Electric: AHE = 1 - 0.077 = 0.923

* Daily Ash Removal Expense Allocation Factors
** Total Plant Ceal Burn Allocation Factors (with Monfort removed)

*** Ratio of dteam coal Btu’'s to total coal Btu’s on Boller 5 for past 3 years (with Monfort
removed)

3
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