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Assistant Director of Utilities Division

in charge of
Generating Facilities Department
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Sts Q, Please state your name and business address.

A. My name is Ronald M. Fluegge and my business address is

100 East Capitol, Jefferson City, Missouri 65102.
Q. What is your present position with tbe Missouri Public
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Service Ccatnission?

A. 1 am the Assistant Director in charge of the Generating

Facilities Department of the Utility Division.
Q. Could you please review your qualifications, educational

background and professional experience.
A. I am duly registered and authorized to practice as a Profes -

sional Engineer by lav in the State of Missouri. My registration nunber

is E-18563. 1 have a Bachelor of Science degree in Metallurgical Engineering

(Nuclear Engineering Cpticn) from the University of Missouri at Roll*. iy

previous work experience has been as a performance engineer assigned to the

Electric Production Department of Baltimore Gas 5 Electric Company. Work

assignments Included fossil- fueled plant operations and maintenance including

turbine- generator overhaul and boilor repair for the units identified in

Schedule PE-1. I was later assigned to the Nuclear Fuel Management Group

of the Electric Production Department for the Calvert Cliffs lAjclear

Power Plant Units Nos. 1 and 2. 1 was a startup engineer for the Maine

Yankee Atomic Power Station and a shift test supervisor for the Initial
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startup of Calvert Cliff* Nuclear Power Plant Unit No. 1. I was later

employed as a Reactor Engineer in the Reactor Systems Branch of the Office

of Nuclear Reactor Regulation of the U. S. Nuclear Regulatory Cormission.
I have been on the Staff of the Utility Division of the Missouri Public

Service Commission since May, 1979.
Q. Nhat is the purpose of your testimony in this case?

A. The purpose of my testimony is to state the criteria that

vas used to evaluate the conrrercial operation date of the Iatan Steam Electric

Cenernting Station Unit No. 1 and to summarize my findings and conclusions.
Q, What are the criteria that were used to rcconroend when the

unit should be considered fully operational and used for service?

A. The criteria are shown in Report RT-1.
Q. Why do you use the phrase "fully operational and used for

service?

1A. Staff counsel has advised me that under Section 593.13S

RSMo 1978 that an electric utility cannot include In its rates any charges

for the fixed or operating costs of a plant which is not "fully operational

tnd used for service." The phrase is taken directly from the statute.
Q. Was Report RF-1 prepared by you or undor your direction and

;v supervision?
VA
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A. I prepared Report RF-1 dealing with the Staff recoirmenelation

on fully operational and used for service.
Q. Miat conclusions did you draw from your analysis?

A. I reviewed the operation of the imit for the period December 28 ,

1979 through January 18, 1981. As a result of this review, I have conchdrd

that the startup and operation of Iatan Unit No. 1 demonstrates that the

Unit mst the Staff criteria on May 5, 1980; the date the unit was de -
clared cormwrclal. I , therefore, recomtwnd that Iatan Unit No, 1 be
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The boiler is a vatertube typo with superheater, reheater , economizer
and air heater , and is front and rear fired by S6 burners, which are fed by
seven pulverizers. The design fuel firing rate and heat input for the boiler
is 812,300 lb/hr at 8,125 Btu/lb and 6,600 x 10* Btu/hr. Unit 1 has two forced
draft fans and four Induced draft fans to produce a balanced draft firing system. Si!!?).'

Si;
pH

Normal capacity is 4,500,000 lb/hr main steam flow and 4 ,100,000 lb/hr
reheat flow with a feedwater tecperature of 480 F. Maximum normal capacity (SI
overpressure) is 4,725,000 lb/hr main steam flow and 4 , 305,000 lb/hr reheat
with a feedwater temperature of 485 F.

/ I f - <

Turbine throttle pressure is 2400 psi at normal capacity and 2520 psi at
maximum normal capacity.

Main and reheat steam tenperatures are controlled by spray attetrperation.
The major iters of fuel naulpwent are MPS-89 pulverizers and 42" dual *

register burners. Lighters are steam atomized MPO Type for 12 fuel oil.
The performance coal was specified as 61 grindability with maximum surface

moisture of 101 frcm Bell Ayre, Wyoming mine by Amax. The raw coal must be
crushed to 1-V or smaller for the pulverizers.

The typical characteristics of this type of coal are as follows:
Ultimate Analysis, 1 Amax

Moisture 30.00

Carbon 48.50

Hydrogen 3.38

Nitrogen 0.67

Oilorine 0.01

Sulfur 0.32
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cold side Lodge-Cottrell Model B12LCSF-12x40-180 electrostatic precipitators.
Each precipitator is a rigid frone type with four electrical fields , 30 trans-former-rectifier sets, 60 bus sections , four gas duct hopper outlets and 40 ash
hopper outlets. Both precipitators have a design gas volune at full load of
2 ,643,000 âcfin at 302°F and 27.97 in. Hg abs, a design pressure drop of 2.0 in
HtO and a guaranteed collection efficiency of 99.41 with an inlet particulate
burden of 1.13 to 3.61 gr/acf.

The precipitators are operated continuously and maintained as required
and during annual boiler outages.

The boiler gas that passes through the precipitators , which collect
the particulate matter from the gas stream, and induced draft fans is emitted
into the atmosphere through a concrete stack with a steel liner. The stack
is 706 feet in height.

A United Conveyor Corporation vacuum system and positive pressure system
removes and transports all of the dry fly ash from the precipitator hoppers
through pipes to an ash collector and separator, and then to a dry storage_
sUOĵ AlX ,-bqttcm ash and pyrites ere removed from the boiler by sluicing

^
with Uteri'arid are transportedthrough pipes to a settling pond. The bottom

m ash ^T^ ls'designed ~lb handle'lOO tons per hour and the fly ash .disposal
ti system ii designed to handle 100 ion* per hour .m i — _ _

• - ‘WJl

18 Generator hi
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The main turbine is a tandera-conpound reheat unit with four- flow, low-’’ pressure stages .—
The turbine consists of four double -shell sections: a high-pressure

section, a double- flow reheat section , and two double- flow low-pressure sections ,
Steam passes through the four control valves , which are in n separately
valve chest , enters the turbine at the generator end of the high-pressure
section and flows toward the front standard . After passing through the high -pressure stages , the steam is returned to the reheat section of the boiler ,
The reheated steam returns to the turbine through the cocblned reheat stop
valves and intercept valves . Upon entering the center of the reheat section
the steam divides , part flowing toward the generator
part toward the turbine end. The steam leaves the reheat section through thecrossover pipes which connect to the inlet of the low-pressure elements . Che
half of the steam entera the "A" double- flow section and one half of the steam

moulted

end of the section and m
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continues to the "B" double- flow section. After passing through the low-pressure
stages, the steam Is exhausted downward into the condensers.

The main turbine is a 670,203 kW, 3600 RFM, tandem ccrpound four flow
reheat steam turbine with 30" last stage buckets designed for steam conditions—of 2400 psig, 1000 degrees F, with reheat to 1000 degrees F, 1.5" He Abs exhaust
pressure and 3.01 makeup while extracting for normal feedwater heating and for

tf ^fellerj[ftapW|^turblne operation. v . „ '*-* -
TKe^flwf/gerwrator is a 806,S00~,kVA, 3600 RPM, direct connected, 3 phase ,

Oertr~24jKV conductor cooled synchronous-generator rated at 0.90 PF.
*

ine Capability

As stated in Genera^Electric Conpany Proposal No. G66-48440 (Turbine
Performance Section). Turbine Generator and Boiler Feed Pimp Turbine
(Specification 63744M0A):

Guaranteed: "The turbine is guaranteed to produce 661,573
kW when operating with initial steam
conditions of 2400 PSIG, 1000 degrees F,
with reheat to 1000 degrees F, while
exhausting at 1.5" Hg. Abs. back pressure ,
3.04 make-up and while extracting for
normal feedwater heating and feedpuip
turbine drive as shown on heat
balance 441HB503, dated 3/8/74."

'The turbine is expected (not guaranteed)
to produce 725,830 kK when operating at
valves wide open , 54 overpressure wl
steam and cycle conditions as shown on
heat balance 441KB504, dated 3/8/74."

"The turbine is guaranteed to pass 4 ,466,797 poveids
of steam per hour when operating with the cycle
as shown on heat balance 441HB503, dated 3/8/74."

'The turbine is expected (not guaranteed) to
pass 4 ,939,829 pounds of steam per hour
when operating with the cycle as shown on
heat balance 441HBS04 , dated 3/8/74."

Expected:

th the

Guaranteed:

Expected:

Heat Rate
(As defined per Black 6 Veatch specification)

As stated in General Electric Company Proposal No. T66-48440 (Turbine
Performance Section) , Turbine Generator and Boiler Feed Purp Turbine
(Specification 6376-M-10A):

Guaranteed: "The turblno-gonerator Is guaranteed to
produce a net heat rate of 7868 Btu/Kw hr .
when operating with the cycle as shown on
heat balance 441KR503. dated 3/8/74 ."

• <'!><'. V
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=*Th6 turbine-generator iaexpected (not
’-guaranteed)-toproduce a net hret rate of

"1J006 btu/Kt^hr. when operating with the
441HBS04on heat balancecycle as shown

dAted 3/8/74?1

PLANT ARRANGB®#

I latari Unit No. 1 was built at a new site, between Missouri State
Highway No. 4S and the Missouri River. The site is located approximately
30 miles northwest of Kansas City, Missouri.I The power block is arranged on the east-west axis with the turbine
building located at the extreme east. The turbine-generator unit is on the
north-south axis in the building; the north end is the high pressure turbine
and the south, the generator. The turbine building west wnll is coimon to
the control wing and the boiler structure.I

f At the east end of the boiler structure are the coal silos, feeders,
pulverizers and the coal conveying equipment , which brings coal in from the
crusher building on the north side. Nest of the pulverizers and bunkers are
the boiler' s furnace section and the bottom ash pit. The control wing isa directly south of the boiler, with a cannon wall.

mmnthe primary and secondary air preheaters,
, These are arranged in rows from north

Nest of the boiler structure areI forced draft fans and primary air fans
to south with a primary air preheater and primary air fan at each end; the
secondary air preheaters and forced draft fans are in the center.I .* r *

•v.Vr .̂ d
Nest of the air preheaters and fans are the two precipitators. The gas

flow through the precipitators is from the north and south towards the
centerline of the power block. Nest of the precipitators are the Induced
draft fans and the stack.1

The principal power block elevations are as follows:I
•t ’<{•*785'Ground Floor issssil825'Operating Deck

841'6"1st Burner Platform

857 'Precipitator Hot Deck

Air Preheater Platform 863 . t -
Cascade Conveyor Platform 939 ' '.ft

1 Steam Dnn Platform 993 V

Tho intake and discharge structures are located west of the power block;
the intake structure is on the north and the discharge on the south. East
of the turbine building is the transformer area and further east , the switch-
yard. Attached to the north side of the turbine building is the machine
shop and to the northeast, connected by tho breezeway, the office service
building. The water management building and tanks are north of the power
block, along with the fuel oil storage tank. The coal handling area and

disposal pond are northeast of the main plant .

. ,v v ,
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Startup i* the time period required to bring the steam-electric generating
unit from an inactive condition, to the state ready for commercial operation.

- The.startup period includes inspection and checkout of equipment and supporting
subsystems; trial, test, initial operation and placing in service of supporting
efiMtwWifeeri'SUbsystOTs; initial operation of the conplete stecmielcctric

Smwtfi&ing unit ; <peration-o£_4he complete unit to obtain data, pcYfoir cali -
" bfatlen and corrective work; shutdown,^Inspection and adjustment prior to

S-SE7--obtaining commercial operating Status,^—— --

i

JSSilJ 7 The unit was first rolled and synchronized to the electrical grid on
m ~ " December 28, 1979 at 12:41 a.m. The average daily power output history is
p ,- '' ‘ shown on Figure RF-1.

Performance tests were conducted during the unit startup to ensure that
conponents and systems operate as designed. The performance tests that arc
required prior to commercial operation were evaluated as a part of the
Criterion S review.

I
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STAFF CRITERIA FOR DETERMINING THE OPERATIONAL
STATUS OF NEW COAL-FIRED ELECTRIC POWER PLANTS

T'll
-S'Ii

>*. • i
1. A UNIT MUST DEMONSTRATE THAT IT CAN OPERATE AT ITS DESIGN MINIMUM POWER

OR ABOVE.
This requirement Is fulfilled 1f any 400 continuous hours of operation
result In the satisfying of the following equation

i

/

i
at design minimum power or above 0 «

40u hours -I hours

I 2. A UNIT MUST BE ABLE TO OPERATE AT OR ABOVE ITS DESIGN CAPACITY FACTOR
FOR.A REASONABLE PERIOD OF TIME.1

This criterion will be satisfied 1f:I
eneray generated 1r a continuous

deslgn̂ capaclty factor - 168 hour period (HWhe)
name plate rating (MWe) x 16ft hoursi tsmp

M

mIf the design capacity factor 1s not specified It will be assumed to be
0.6 unless the utility can offer evidence Justifying a lower value.

Wi:
tM-s

I
Name plate rating Is the full-load continuous rating of a generator,
prime mover or other electrical equipment under specified conditions
as designated by the manufacturer. It Is usually Indicated on a name
plate attached mechanically to the Individual machine or device. The
name plate rating of a steam electric turbine-generator set Is the

‘^i^juarwiteed continuous outpu -̂ in kilowatts or kVA and power-.^actor at
,.̂ -^^.^nqe’herator term!nals-whea- the turbine If clean and operatlng ûnder

throttle.steam pressurTTnd temperature, specified reheat— t̂emperature, specified exhaust pressuret and with full extraction f
'Tltextraction opertThgs

I
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3.. A UNIT KUSf OPERATE AT A CAPACITY EQUAL TO 95? CF ITS NAME PLATE RATING
«... FOR 4 HOURS.*

4. A UNIT KJST BE OPERATED SO AS TO SHCM A CLEAR AND OBVIOUS TREND TOWARD
THE PREDOMINATE USE OF COAL AS ITS PRIMARY FUEL.
The test period will be 30 days.

I

I ‘Staff testimony 1n Case No. ER-79-60, Mlsscurl Public Service Company, Jeffrey
Energy Center Unit No. 1

•Staff testimony 1n Case No, ER-80-231, Missouri Public Service Company, Jeffrey
Energy Center Unit No. 2r V;r' .
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6. A UNIT MUST HAVE FINISHED THE STARTUP TEST PROGRAM WITH ALL STARTUP TEST

I PROCEDURES NECESSARY FOR OPERATION SATISFACTORILY COMPLETED.
6. SUFFICIENT TRANSMISSION FACILITIES SHALL EXIST TO CARRY THE TOTAL DESIGN NET

ELECTRICAL CAPACITY FROM THE COMPLETED GENERATING STATION INTO THE 5YSTEM AT THE
TIME THE NEWEST UNIT IS DECLARED FULLY OPERATIONAL AND USED FOR SERVICE. *I

I
I
I
1
a
a
a

‘Stiff testimony In C«« No. ER-79-60, Missouri Public Service Company, Jeffrey
Energy Center Unit No. 1

‘Stiff testimony In Case No. ER-80-231, Missouri Public Service Company, Jeffrey
Energy Center Unit No. 2

I
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5UT5RICK NO. 1

A UNIT HIST EEMONSIHATF. THAT IT CAN OTEPATD AT ITS WSHN MINIM*! PCMJR CR
ABWE.
This requirement ia fulfilled if any 400 continuous hours of opcroti
in the aatlsfying of the following equation. on result

^̂ -’̂ Tioiil- et design minimum pesrsv or above
i s '«»' is:> 0.8

hours—-v

seusslon —
r—=|4 - Calculations arebased on a 400-hour period beginning at 0001 hours on
January 18, 1980. Design minimum power - 168.432 Mhe

Average Hourly Gross Generation Mb'c.
Maximum MinimumHoursHours

< 168 MKe> 168 Mh’e
2404100
3104300
2904000
2084100
2084330
2064090

04514
0024 13973 3684060

2834280 2074070
20841S0
2315770
2706400
2835050
2894350

31

minhum power or above
_

360 „ 0 > p2
hours

•11-
M
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4/15 24 0
4/16 24 0

•v.' 4/17 24 0
4/18 20 4
4/19 19 5_

• .
4/20 24 0
4/21 24 2



CRHBRICN NO. 2
MA UNIT MJST BE ABLE TO OPERATE AT OR ABOVE ITS OESKN CAPACITY FACTOR FOR A

RTASCNABLE PERIOD OF TIME.
This criterion vlll be satisfied if :

II
!•?

energy generated in a continuous

IAS hours*-**> «1*1» 1
-i

If the design'capacity factor is not specified it will be assured to be 0,6
mless the utility can offer evidence Justifying a lower value.
Name plate rating is the full*load continuous rating of a generator , prime
never or other electrical equipment under specified conditions as designated
bv the manufacturer. It is usually indicated on a name plate attached mechani -
cally to the individual machine or device. The name plate rating of a steam
electric turbine-generator set is the guaranteed continuous output in kilo-
watts or kVA and power factor at generator terminals when* the turbine is
clean and operating under specified throttle steam pressure and tenperature,

WdiaApecified reheat tenperature^specified exhaust pressure, apd. with full extras-. atdorr mm all extraction openings. .. '-C
. — - - • « ..Discussion - - - - - . — -- .

*-s:-Calculations are base<Loiva l^Prhour period beginning February 10 , 1980
-*t 0001 hours. Design capacity factor «' 0.62 Name plate rating * 673.728 M\'o

Energy
Generated

(MVhe)
(Data Source 1)

12,749
11, 577
11,213
12,359

9,560
10,904

76,489

energy generated in 168 hours „ 79,489 Whc
(name plate rating} x (168 hoursj (673.728 MYe) (168 hours)

energy generated in 168 hours
_

(name plate rating) x (168 hours)

/ <'
Generator
Watt-Hour
Meter

(Data Source 2)
2

N

Date

2/10
2/11
2/12i « i

2/13;•
2/14
2/15; :-> 299 ,3502/16

DIFFERENCE 76, 470TOTAL

(Based upon
Data Source 1 )• 0.08

(based upon
Data SOUTH. 2 )

76,470 Mbho - 0.68hours .'0 ,

-13-
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10,9803/14
559,2609,8843/1S

DIFFERENCE 76,480TOTAL 76,446
;Vy1

energy generated in 168 fours. „ 76,446 MKhe m
(name plate rating) x (168 hours) (673.VZ8 MVe) (168 hours}

(Based upon0.68 Data Source 11

energy generated In 168 hours a 76,480 Who m
(name plate rating) x (168 hours) (673.728 MWe) (168 hours)

(Based upon0.68 Data Source 2 )

* V • > - » • m
III. Calculations are based on a 168 hour period beginning April 12 ^ 1980

at 0001 hours.- Design capacity factor • 0.62 l
’’--Si iv^7 — * Vl -i- * - GeneratorEner

KKSrs^--i&:&*!'£l''** - Ccnerated Watt-Hour ., »

_ Metar m(DataSource'l) . — (Data Source 2)
.U , /45
8,299

13,515

617 ,100it.z~r=mtn~~. .. ....

; - c y\>n
*t »i-'y.>:<* -Ji -

4/14 .
’“"fit- 13,939

13,650
13,2364/17

703 , 5404/18 10, 850
mDIFFERENCE 86,24086 , 234T0TA1.

(Eased uponenergy generated in 168 hours _ 86,234 IKhe
(168 1tours') {673.*28 Me) (168 hours)fS » 0.76 Data Source 1)e rating) x(name p

r
(Based nxmenergy generated in 168 hours . 86, 240 Hhhe B

(name plate rating) x (168 hours) (675.278 fSi) (168 hours) 0.76 Data Source 2 ) xii

i
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SINCE TUB CALCULATIONS SO* A VALUE GREATER THAN THE EGSIOI CAPACITT FACTOR OP
0.62, CRITERION NO. 2 HAS BE0J SATISFIED.
Data Sources:

1, Dispatch computer displays nos. 1548 and 1349
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i673.72«X 640.04
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4-2S-80

5- 5-80

THEREFORE, CRITERION NO. 3 HAS BEEN SATISFIED.
Data Source*t

1. Dispatch computer display* nos. IMS and IMP.

-20-

tK

m vtiSU



**>•**• » > •

:0‘ - •
; ifSfl

+ '* ; •..*. r * ' •

II
;

••*. . ** . V

v;
' AK-Vitiia

ips;
V S ' “

> r.

I CRITERION NO, .4 ‘
^ WaA.WXT- MJST BE OPERATED SO AS TO SHOW A CLEAR AND OBVIOUS TREND TOWARD TOE—l^rî fRaiXJftRATB USE OF COM AS ITS PRIMARY FUEL.rM

.... ih£test.period viirWvSO daysv

• =F: Discussion^ •-> if
74« • —. Shown-in-T«ble RF-1 is the daily quantity of oil and coal burned in

the boiler^during power operation. Also shown is the fraction of the
heat input to the boiler that results from the burning of the coal. A
1,00 indicates that 1001 of the heat input to the boiler is from coal only.

total
fraction

The information listed in the colum entitled FRACTION OF INPUT STATION
FRCM COAL FIRED is shown graphically in Figure RF-2.

The wit has binned coal consistently except for the oil usage during
startup following the wit being off line.
BASED UPON MY EVALUATION OF TOE FUEL USAGE, I HAVE CONCLUDED THAT CRITERION
NO. 4 HAS BEEN SATISFIED.

1
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