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ABSTRACT

The combination of the Mideast oll crisis which began in late 1973
and the Incraasing public concerm over the nuclear energy option
has caused coal to become lucreasingly important as the primary
fuel for electric utility use. Based on this, nearly al}: oil
and/or gag fired units in the U.S. and other parte of the :mrld
are, »t one level or amother, be:t.n_g consldered for the possibility
of direct conversion. However, any one or a combination of
capital investments, load requirements {unit derating), selective
coal specificetions, envirommental requirementsa, and even

technicsl feasibility (physical limitations) may place in doubt

or eliminate the realistic opportunity for conversion.

Tacson Blectric Power Company's Irvington Generating Station is
the first oil/gas conversiom to cozl in North America, and only
the second in the world to the author's knowledge. The State
Energy Commission of Western Auetralia's EKwinana Power Station

Coal Conversion Project was the first major utility conversion.
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TRVINGTON GENERATING STATION
CDAL CONVERSION PROJECT

INTRODUCTION

December 1973 marked the beginning of the Mideast o1l ¢risis with a de—
cision by the OPEC Natlions to dramatically increase the price of their
crude oll to the World Marketplace. This deciuion has and continuves to
have dramatic effects on rhe American utilities' existing and future

plans.

Following this erisis im 1974, Tucson Electric Power Company (TEP)
exparienced a period of sudden deceleration in its previously rapid
rate of customer load growth, This caused a serious reassessment
hoth of its prior long-term projections, and of its budgeting and
plans then in progress for the construction of furure genersting
capacity (which had been formlated on the basis of such prier pro-
dactions). In light of such prior forecaets TEF had planned, and had
becoms committed, to participitate with others in the joint construc—
tion of a number of new coalfired generating stations located far
ourside its service ares, but close to necessary coal supplies, and
also in the construction of new high-voltage transmission lines
necessary to transport power from such stations te the vieinity of

its service area.

The local Tucsen generating facilitieg (which includes Irvington Gen—
erating Station) presently have an aggregate generating capacity of
738 MW; however, they are all older oll and gas-fired unite, less
effictent and far more costly to overate than TEP's newer coal-fired
Remote Generating Stations. Irvington Generating Ststion 1s operated
primarily at reduced capacity, partly to supply a regular souwrce of
energy ta the local transmission and distribu:ion system, and partly
as “spinning reserve” available for rapid activation at full capacity
fn the event of sudden surges In demand or unscheduled outages of
other facilirles. The gas turbines are normally inoperative, but

avallable for peaking use.
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The above general criteria and realization of the fact that the
Tuceon area is on the periphery of the grid system has caused TEP to
carefully evaluate and proceed with conversion of the Irviagton
Generating Station's four steam generating units from oil/gas firing
to oll/gas/cosl firing.

DEPARTMENT OF ENERGY PROBLBITION ORDER

The Economic Regulatory Administration (ERA) of the Department of
Energy (PDOE) has issved regulations applicable to existing facilities,
10 CFR Part 504 (Regulations), to implememt the prohibitions contained
in Secrion 301{c) of Fuel Use Act (FUA). 10 CFS 504.7 sets forth the
the basis upon which ERA will propose to prohibit, by order, the
amount of natural gas or petroleum that may be used by a power plant
where ERA finds that it is technigsally feasible for the power plant
to use & mixture of petroleum or natural gas and ap alternate fmel
ag its primary energy source. Tha proposed orders further described
the eriteria which ERA would use for making the findings required by
Section 301{c) of FUA prior to the issuance of final prohibitiom

orders. -

Based on a minimum oil consumption reduction of 2.0 million barrels
annually on December 31, 1980, pursuant to Section 301 (c) of the Power
Plant and Industrial Fuel Use Act of 1978, 42 U.5.C 8301 et seq. (FCA),
the Economic Regulatory Administrarion (ERA) issued proposed prohibi-
tion orders which would prohibit TEP from buruning natural gas or
patrolewm in a mixture with an alternate fuel in amounts in excess
of the oinimm amoeunts necesgary to maintain reliability of operation
of the Trvingron Station, Units 1, 2, 3 and 4, consistent with main—-
taining reasonable fuel efficiency. This notice was published in
the Federal Register on January 7/, 1981 (46 FR 1769) ip accordance
with the requirements of Section 701(b) of FUA.

85




In May 1981 on the basis of the ERA staff's review and analysis of the
information provided by TEP, and the stipulations made by TEP regard-
ing the findings of technical and financial feasibility discussed
herein, the ERA staff recommended that final prohibition orders ba
issued.

Upcn completion of all necessary hearings and notifications, the DOE
i{ssued tha final prohibition order in July of 1981,

DESCRIPTION OF EXISTING FACILITIES

Irvington Generating Station is located in Tuceon, Arizona and con-
siats of four oil/gas fired boilers generating steam for four .conden-
ging turbine generators. Uni=s 1 and 2 have pressurized, natural cir~
culation Combustion Engineering bollers desigmed in 1956 and rated
for full load steam generation of 575,000 pounds per hour each.
Unit 3 has a pressurized, natural circulation Combustion Engineaering
boiler designed in 1960 and rated for full load steam generation of
800,000 pounds per hour. Unit 4 had a pressurized, natural circula-
tion Foster Wheeler boiler designed in 1965 and rated for full lcad
steam generation of 1,140,000 pounds per hovr. There is a total of
approximately 900 acres on this site, most of which, if required,
are avallable for new facilities such as ¢ocal handling.

CONVERSION ALTERNATIVES

During early phases of the project a review of all conversion alterma-
tives listed in Table 1 indicated clearly to TEP that virtually any
conversion alternative could easily ba economically Justified at
Irvington. On the basis of near future gencrating needs at a reason~
able cost TEP decided to proceed with straight coal conversioos and
acgcept a station darating on cosl while maintaining full capability
on oll and gas. ‘
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TABLE 1

OIL/GAS TO OIL/GAS/COAL BOILLER
CONVERSTON ALTERRATIVES

Build new boiler(s). .

Build new bollers to commonly power rtwo or more existing turbines.
Hodify boilers to cpal firing at full capacity.

Modify boiler{s) to burn coal, therefore, reducing generating
capacity, plus build additionsl steam generating capacity to
make up for derating (single uait concept).

Modify boiler(s) to burn coal and accept station derating of 25
to 30 percent and maintain oil or gas firing capability to 100
percent. )

Modify boiler to burn coal-oll mixture.

Modify boiler to burn ¢oal—water mixture.

Build a coal gasification plant teo provide boiler with wmedium
Btu gas.

For multiple vnits, a combination of ¢rossing boilers and
bullding new steam gencrating capacity.
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SCHEDULING

During Phase I of the evalwatrions a wide variation of possible final
coaversion alternatives were available. Therefore, & seven-year
schedule was planned, which placed Unic 4 ava:liable for commercial
operation on coal ino April of 1986 prior to rhe summer peak load
demand. Unit 3 would follow im 1987 and Units 1 & 2 in 19388.

On final selection of the direct coal conversicn, a detailed review of
TEP's load requirements and actual engineering, design and construc—
tion requirements indicatd that a six—year conversion schednle was
poseible. This schedule moved TUnit 4's commercial availability om
coal uwp to April, 1985; Unit 3 up to April, 1986; and Units 1 & 2 up
to April, 1887,

After careful review of both the six and seven year ‘ gchedule, TEP
elected to procead with the six-year schedule, bighlights of which

are presented in Table 2.

A detziled evaluation of the six—yeé-.r conversion schedule points out

" considerabla differences when compared with a new fossil unit

schedule, The critical path on 2 new unit normally follows the
boiler design, fabricatfon and construction. In Lhis case, detailed
scheduling anzlysis clearly indicetes the critical path follows the
new coal handling facilities up to the point that the ~boller proper”
conversions begin. In eetting up the six-year .schedule, & major
emphasis was placed on completing all common services and most boiler
euxiliarfes (mainly, the pulverizer bay) priovr to initiating the
“boiler proper” revisions. This scheduling feature will allow major
emphasis on minimizing unit ountage time which 1g currently scheduled
for six nonths,_but expected to be lese.

NEW SITE LAYOUT

Property availability (approximztely 900 acres) and existing plant

layout at the Irvington site are unquestionaly favorable to m cozl
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conversion. As indicated on the coal conversion proposed site layout
(Pigure 1), railrcad, coal handling, ash handling and disposal, and
wastewater treatment facliliry additions are to be added, basically
without interferences with existing faciiities.

Obviously, the arrangement of the boiler proper area will require sub-
stantial redesign to accommodate coal transport piping and bortom ash
removal equipment. Relocation of the station condensate tapks from
the Unit 1 & 2 pulverizer bay area, reroull‘:ing of fuel oil lines, and
relocation of minor electrical equipment will also be required in

the boiler area.

Optimizarfion of the new baghouse and stack arrangement om £ach unit
is currently being evaluated s0 as %o minimize equipment space re-
quirements, and maximize Units 1, 2 & 3 accessibility without reloca—
ting any existing equipment such as the gae turbines &nd the elevarad

water storage tank.

In evaluating a combination of existing and new facilities far both
accassibility and constructability, it became apparent that a scale
model for considering layout and construction sequencing is highly

recoummended.

BOILER REDESIGN

General

Ag conversion of each existing boiler to burn coal while maintaining
full firing capability on oil and gas was considered the optimal solu-
tion to conversion, boller redesign features have been kept to a mini-
mum wherever possibla eo as not to affect oil and gas firing capa-
bility. Assessmant of coal firing capadiliries for determininag unit
derating requirements, along with modifications and additions re—
quired, was evesluated by each of the original boiler manufacrurers.
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Irvington Statiom, Unit &, is a natural circulation front fired atesa
geperator supplied by Foster Wheeler Energy Corporation (FWEC). The
funetional deeign of the unit is a single reheat with parallel gas pass
gtess temperature contzol in the recovery area. The general arrange-
ment is shewn in Figure No. 2. The unit has a nermal capacity of 1065
MIb/hr of 1875 psig, 1010F steam at the superheater outlet, and 845
MIb/*r of reheat steam flow entering at 481 psig, 685F and leaviog at
460 psig, 1010F.

There i & peak gas—fired load design conditfon for this unit. In this
mode of operation, the two high pressure feedwater heaters are taken
out of service, The superheater steam outler conditions are 1140
Mb/hr at a pressure of 1976 psig and a reamperature of 10l10F. The
reheat steam flow is 1110 M1b/hr with inlet conditions of 620 peilg,
730F and outlet conditions of 593 psig, 1010F.

This peak load condition results in a2 lower feedvater temperature en-
ter-ng the economizer and, consequently, the unit mmst fire harder
to produce a given steam flow. The furnace heat imput for pesk load
operation is 22.6% (approximately 24 MW additional loed) higher than
the furmace heat Input for the normel maximwm contimuous rated load.
Many of the load restrictions for coal firing sre based on unit input.
Since the unit vwas designed for this peak load condition, certain
restrictione do not seem to be as severe when exprgssed As a percentage
of the normal capacity of the anit.

The unit was originally desigmed to burun naturel gas or fuel oll with
natvral gas being the primary and guaranteed fuei.

As g resgult of FWEC's studies, the following modificarions are being
specified and incorporated into the boiler desigﬁ:




[FTEe

L T I P e

113'-5"

SPRAY CONTROL HEADER

:

SUFPEEHEATER OUTLET

RADIART

ECONOMIZER

OUTLET
""):conourzsa

L
e ..

30%=3-1/2"

FURNACE WIDTH

FURNACE DEPTH

REAR & SIDE WALLS

PMD-1505-8B

65702

FIGURE 2
ONIT 4 - BOILER QUTLINE

”~

95

LI
PETACH

Il




W e Ay A e
. e R

]

1. ‘The furnace hopper slope will be changed from %5 to 55°. Addi-
tionally, the hopper throat will be opened from 3'=2-1/2" to 4'.

2. The existing stagpered gilled ring economizer will be replaced with
an in-line, hare tube arrangement.

3. The leading tube (1-22 wmaterial) of the partial division walls will
be replaced with 304 stainles= steel tubing.
’

4. A coal firiung system will be installed fncluding pulverizers, feeders,
burner conduirs and a primary air systenm.

5. Add{tienal socotblowers will be required in the furpace.

6. A boundary air system will be installed in cthe lower furnace to

prevent excesslve slaggiug and tube corrosion.

7. The secondary ait duct mmst be re—routed from bepeath the boiler
to sllow room for ash removal equipment.

B. A flyash hopper system will be imatalled in the economizer gas out~
let flue.

9. The unit will be converted from a pressurized to a balanced draft
furnace.

10. The burner management and combustion control systeas will be modi-
fied to accommodatre caal firiog.

With the above modifications implenented, the unit will be operated
at a guaraateed coal-fired load of 722,000 1b/hr of mein steam flow
{wirth al1l feedwater heaters in service) while firing coal. A turn—
doun of 2:1 (360,000 1b/hr main steam) can be expected while main-
taining the desired 1010F superbeater and reheater steam outlet
Cemperature. -
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URILS 1, 2 & 3

Units 1, 2 & 3 are natural circulation, tangentially-fired stean
genefators supplied by Combustion Eagineering. The units.are all
single reheat and their genersl arrangements are shown on Figares 3
&4, Dunita 1 & 2 have full oil/gas fired load capabilities of 575
Mib/hr of 1500 psig, l010"F steam at the superbeater outlet and 3500
Mib/hr of reheat steam flow entering at 403 psig, 711°F and leaving
at 379 psig, 1010°F. DUnit No. 3 has £full oil/gas fired load capa—
bilicy of 800 MIb/hr of 1500 psig, 1010°F steam at the superheater
outlet and 707 MIb/hr of reheat steam flow entering at 490 paig,
738°F and leaving at 459 psig, 1010°F.

As a tesult of Combustion Engineering’s studies, che followiag wmodi-
ficatlons are being incorporated into the boiler conversion design:

1. The bottom of the furnace will be raised to accommodate
additien of a botrom ash removal systesm.

2. The slope of the furnace hopper will be changed to 50° from 20°.
water wall drome and dowmecomers will have to be wodified to suppore
the chaages proposed for the furasce bottows.

3. Larger windboxes will be provided for rhe burning of coal.

4. The water wall tubing forming the upper arch will be raised and
its slope increased. '

5. Wall blowers and retractable soorblowers will be added.

6. A coal Iiring system will be installed including pulverizecrs,
feeders, burners burner conduits and 2 primary air system.

7. The exisring staggered finned economizer will be completely re—
placed with a bhare Fube economizer.
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NOTE:

STRUCTURAL STEEL
TO BE REVIEWED

POSSIBLE CHANGES TO:

— CHANGE TO FOUR TUBE
INTERMESH SCREEN TUBES

= REHEATER PROPOSED WALLBLOWERS (30)
— SUPERHEATER
(INCL SPRAY DESUPERHTE) i PROPOSED RETRACTS (14/SIDE)
MODIFICATION FOR BAL. DRAFT: ol ololl . I
— BUCKSTAYS ~ GASDUCE
- WATERWALLS — AIRHEATER o
Pt o o o S
MODIFY WATERWALLS FOR:
r— s—o7Ho~ RAISE LTSH.INLET HEADER
NE SLOFE O e NEW IN LINE SF OR BT ECON
NEW WINDBOXES =3
NEW HOPPER BOTTOM
"o BAISE GAS DUCTS
RELOCATE WINDBOX
CONNECTING DUCT |- 0 0O 0O NEW FLYASH
' HOPPEES
WATERWALL DOWNCOMERS Qa (w ] 0
14~ 0D FUEL PIPING |
curT LIUNSTROM
NEW 22" WIDE POINT ATREEATER
WINDBOX
L 4
0 =) o
NEW
HOPPER s
BEOTTOM H
127-07 — !
107=0"
b FLEV. 00"
(4) NEM 713 UBMERGE b
EXHAUSTER scfw-zx mﬂvr ADD (4) NEW \ ROTATE G.R. FAN

WHLS

- ‘ LOWER DRUMS

FIGURE 3

UNIT 3 — BOILER OUILINE
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EXIST. RETRACTS
PROPOSED RETRACTS 10/SIDE
PROPOSED WALLBLOWERS (31)

RAISE LTSH INLET HEADER

STRUCTURAL STEEL
TO BE REVIEWED
POSSIBLE CHANGES TO:

REHEATER

SUFERHEATER (INCLUDING
SPRAY DESUPERHEATER)

Fal
NEW IN LIRE SR OR BT ECON ~— cO}17 ECON ]

RAISE GAS DICTS

'FLY ASH HOPPERS 1

i MODIFICATION FOR BAL. DRAFT:
o lolelolo — BUCKSTAYS ~ WATERWALLS
s L jeE} | ~ GASDUCT -~ AIRHEATER
° lo olc Q
sH jl SH ['Lb MODIFY WATERWALLS FOR:
m—— © O

NEW ARCH SLOPE
NEW WINDBOXES

y NEW BOPPER BLTTOM

RELOCATED WINDBOX
45 J O 0O = CONNECTING DUCT

— WATERWALL DOWNCOMERS
o 0O O / - .
EXTSTING — 14~ OD FUEL PIPING
LJUNSTROM -
CUT NEW 22 WIDE
ATRHEATER
| POLNT WINDBOX
x L L & 1 % 1t L § % 3 )
D O QO
B NEW .
- HOPPER
J BoTTOM /-0
y l / ELEV.
ROTATE Q.R. FAN 7~ V SUBMERGED (2) NEW 713
ADD FOUR NEW SCRAPER CONV. EXHAUSTER MILLS
LOWER DRUMS -
_ FIGURE 4

UNITS 1 & 2 - BOILER OUTLINE
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8, Economizer inler and cutler beaders and the low temperature
saperhearter inlet headers will be relocated.

9. The low temperature superheater horizoatal inlet tubing will be
modified. )

1. Gas recircvlation fans and ductwork will be relocated.
11. The gas ducts Ieaﬂug the ecomomdizer will be ralsed.

12. Ash hoppers 1in the gas ducts after the econonirzer and before the
alr heater will bde added.

13. The unit will be converted from a pressurized to a balancod
draft furnace.

14, The burrer management and combustion control systems will be
modified to accommodate coal firing.

With the above wodifications implemented, Combustion Engfneering re—
commends that the unirs be operated at a maximea load of 600,000
1n/br of main steam for Unit 3, and 300,000 l1b/iIr of main steam for
Unite 1 and I each. This corresponds rooghly to 752 of the boiler
output of gas fired MCR for Unit 3, and 50X for Tonicts 1 and 2.

Units 1, 2 & 3 are below the limit of the reheat steam temperatute
control for the ;nodifica.l:ions proposéd, whereby operation of the
subjuct units firing coal will result in a loss of rebear steanm
temperature to belew 990°F. Major modificarions to raige temperature
to 1010°F are currently being evaluated.

1g0




BAGRGUSES

Station particmlate emissions are to be controlled with the use of bag-
house filters, rather thap precipitators, as operating experience
with low sulfur western coal and consequent high resistivity fly ash
has resulted in collection efficiency problems.

Structural baghouses designed for 99.8% removal efficiency oo an falet
loading of 1%5.3 lbs/wm BYU will be used. The baghouse will be of a
pai'lel design, shipped to the site in the largest pra.ciical pleces to
afnintze fleld erection costs. The baghoruses vill be designed for
an air—-to—cloth ratio of 2.2:1 with one compartmeat ount of service
for maintenavce and one comparctment being cleaned. Units 1 and 2
baghouses will have eight couwpartments furnished with 8 :l:nch diameter
bags and Units 3 and & will have ten compartments furnished with 12
inch diameter bags.

Reverse alr cleaning will be used to clean the bags. Reverse zir
cleaning was chosen over pulse jet cleaning because it maximizes bag
11fe by minimizing bag flexing snd abrasion. Two 100Z reverse air
fane per unit will be used to clean the bags. The bag fabric will
be 13.5 ounce fibarglass with an acid vresistant finigh, ensabling
the bag to resizt degradation due to acid attack.

The baghouse will be furunished with one hopper par compartment sized
for a2 ainimm of 12 hours storage. The hoppers will have 55° valley
angles to prevent bridging of fiy ash and to promote the free flow
of fly ash out of the hopperc.
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COAL HANDLING

Coal deliveries will be by 100 + car unit traine from New Mexico. The
station will have a rotary car dumper receiving system 25 TEF plars to
share réil cars with their new umits currently being constructed im
Springerville, Arizona. -

The rail facilities are designed to accommodate 8 minimum of 110 coal
cars and 6 loéoaotives oa either side of the rotary domper without any
main line interference, while allowing tue front and slave {(mid traimn)
locomotives to be uncoupled and serviced (off site) during the unicad-
ing perfod. Existing site grades dictated track slopes of up to .75
percent on the unloading section of track. Due to this, the train
is split into two sections-fbr Jnloading in order to keep the rotars
car positioner within commercially proven ratings.

On the basis of very stringent fugitive dust emission requirements at
the site boundaries, the system facilities (Table 2) and components
were carefully evaluated for optimization of capital cost, operation
and maintenance while keeping fugitive dust emissicns to an absclute
minimm. This evalnation resulted in requiring the site active ceal
storage to be 6 days (approximately 21,600 tons) and enclosed so as
to minimize heavy duty equipment activity in the yard. As sulfur
emission limits from the units in Arizona are based on a tbhree—hour
ralling average, and run of the nine coal iz expecte'd te Tmn very
close to the maximum =sulfur content allowed, blending capabilities

are alsc required in the system.

On the basis of the above major reguirements, a comparison of large
concrete silos versus rTeinforced earth shed storage was made. The
base comparisen was betwean 3 silos 80 feet in diameter by 169 feet
high vs. an aptimized (belew wvs. above grade) reinforced slotted,
covered shed storage. Historical data has shown that the ghed stor—
age notmally becomes competitive with silos at or over approximately

50,000 tons. Rowever, in this case, a combination of physical site
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conditions and design features desired resulred in the two systems
being virtually equal with the silos being only slightly (less thaa
$250,000) less in evaluated cost. The major tangible factors which
alloved the slatted storage to compare favorably with silos in this

cage were:

J. Civil works for the slotted storage were much lower than normal,
as excavation is in a loose soil with no dewatering or blasting req-

ulred.

2. As excavation costs allouwed the bortom portion of the slot to
end close to grade, the enclosed building costs were also oprimized.

3. In the case of silos, the optimum number of silos (with the mini-
mm number being 3, besed on svstem requirement) was three ac 80
feet in diameter by 169 feet hﬁgh. Although ir was noted chat this
height requirement would be aesthetically unacceptable in the Tucson
basin area, the base evaluation wvas completed with three siles so as
to be completely fair to the silo design. It was clear that a mml-
tiple (more then &) slilo design, or lowering the big silos to main—
tain & maximam gkyline heighr In the yard of 100 feet, would not
compare favorably with the slotted storage.

The mator intangible factor £n favor of the slotted storage was:

(a) It will be desirable to store a large volume of better thamn
specification cocal in 1ive etorage on a continuous basis so that it
will he available for blending without outside handling. With the
slotred storage, it is expected that this portion of the live storage
will have to be turned over a minimmm of every 25 days to prevent
fires. In the case of larpe silos, it is estimsated that the maximem
safe gptorage time i3 ten days. Also, smoldering iz more casily de—
tected in shed storage. '
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ASH HANDLING

As with coal handling, complete new ash handling facilities are re-
quired to accommodate the conversion. The facilities will be de—
signed fo allow either sale of all ash or disposal of all ash, or a
combination of both. Although TEP expects to sell a majority of the
ash, on sire disposal facilitfies will be designed to be comstructed
in stages to protect against any possible difficulries in selling
the ash.

Bottom Ash - As the existing bollers were designed for only oil and
gas firing, no bottom ash facilities were planned for, and all the
hollers are virtually sitting on the boiler slab, However, with the
use of a submerged dragbar chain conveyor (SDBCC) and careful arrange-—
ment of the redesigned boiler bottom throat to remove rthe ash from
the boller, little or no pit ‘will be required under the boilers.
Use of a conventional U.S. water iwpounded storage hopper and removal
system is considered virtually Impossible on a civil/struciural
basis on these units. Economizer ash will be discharged to the
SDBCC. The SDBCC will dfscharge to a belt conveyor systea which
discharged to two storage silas.

Fly Ash — The fly ach facilities are being considered for aither rail
or truck removal. On the basis of the distances involved being
marginally within the design capacities of vacuum systens, wvacuum,
eductors/pressure tanks and dr:ag chain.fpressu’:e tanks will be evalu-
ated for the pralect.

WASTEWATER TREATMENT

The coal conversion project will result Iin no new wastewatar releases
from the sita. New water users will for the most part use recycled
wasrewater and contaminated site runoff for wmakeup. All wastewater
produced by the conversion will ™ lost through consumptive use or
will be discharged to an evaporation pond.
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The proposed water and wastewater systems Telsted to conversion are
shown on the accompanylng Figure No. 5. The plan has three categories
including water sources, water users, aund water sinks.

New water soutces are coal pile runoff gud ash landfill runoff.
Few water users include boiler seal water sod increased quaatities of
miscellaneons wash water, maintewmce wash wvater, and miscellaneous
service vater. Water sinks are those warer u;ers with uo waste
water discherges and they iInclude coal dust coatrol, bottom ash
hopper quench, f£fly ach noistu:tizil;g. aad site dust suppressioa.

Alse shown on the diagram are the major water handliag factlities in-
eluding the recycie bdasin and the evaporatfion pond. Tae recycle
basins wili provide holding volumc for normal flows, and partial
treatment for recireuiatad wastewaters. ’

A minimum storage volume will be maintainad with mckeup from cooling
tower bloudown. This will provide sufficient volume for normal flows
as well as maintenance washes. Sufficient extra holding capacity for
storage of the 10 year, 24 hour runoff from the coal pile and ash land-—
£111 wiil be provided.

Facilities for pH adjustment will be provided to maintain the pH of the
recycled water at or sligl-itly above neutral. The recycle basin will be
designed to provide settling and removal of suspended solids. The
“asin will be compartmentalized so part may be takenm out of service
for clegning without affecting the operation of the rest.
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CIVIL/STRUCTURAL /ARCHITECTURAL

Existing site where new coal handling aud ash disposal facilities will
be located iIs wide copen and the civil design considerations for grad-
ing, drainage, paving, roade, railroad and waste disposal faclilities
in the yard are siaflar to those for any new ntility station. How—
ever, cxisting grade variations, the Southern Pacific Railroad
access, drainas-ce structur'es Wwaterways, narrow stretches of site
areas hounded %y properties of others, underground and overhead
utilities and transaission limes and local flood plain ordinences
make the clvil works design interesting and challenging.

In the plant area, proper addition of mill feed system (palverizer
hays), ash bhandling systems, two new chimneys and additiocoal boiler
loads due to modifications require extensive interfacing with exiar—
ing foundations, utilicvies, structures, grading and drainage.

In the case of the prlverizaer bay on each unit interference with ander—
grouynd facilities, especially circrlating water lines, will require
detatled design which will allow reusovable installarion withoot lo—
terTupting operating of existing faciliries. Also, every effort 1is
being made to winimize any modificatioms of the existing bofler mat
and ring foundations.

CONTROLS

The existing ecombustion contrels are pneumatic and of an ohsolete

1ine, As the ifnagtrument wendor would not gusrantee parts avall-
ability., it was decided that the combnstion controls wounld be rTe—
placed in their entirety with a current line of instrumentation.

The station has twoe control rooms, eacth containing the boliler, tur-

bine, generator and electrical =mwxdliary controls for a palr of
mits. A stody was made to evaluate the costs of centralizing all
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these controls into one common control rToom and te compare these
costs agalnst savings due to a reduction of operating personnel.
Based on the results of this study, it was decided to centralize the
econtrols.

Bids were received for new combustion control systems. The bids ip~-
cluded three types of systeas: pnesmatic, discrete-component elec—
rronics and microprocessor-based. Based on the evaluation of in-

stalled costs, it wvas decided to procure the microprocessor—-based -

systems.

The present bofler control vertical board will be replaced with a new
comblnation benchbocard—vertical panel vwhich will include the _baghouse

controls ia order to provide a logical interface between the operator
and the process.

A new furnace safety system will be precured for all umits.

ELECTRICAL

After reviewing the additional loads required for conversion and the
one lires for the existing facilities, it was decided that a completely
new electrical distribution systema would be required. A furtbher re—
view revealed that the four existing unit auxiliary trensformers
were unusually lightly loaded and that by adding cooling o two of
the ynit auxiliary transformers and replacing two others, it 1is
possible te¢ add that lpad which Is “unit related™, 1.e., mills,
fane, feeder, etc., to the existing electrical distribution system

for each unit, therefore, waintaining the stamdard uwtility unitized
approach.

There 1s also to be added a new “Common Electrical Distribuotion System™
to handle svstems common to &l four wunits, J.e., coal Eandling,
fire protection, wastewater treatment, sootblowing air, ete. This new
svstem is to be fed from the 13.8 KV tertiary of the auto tramnsformer
between the 13.8 k¥ and 46 kV switchyards and the 13.8 kV Irviagton
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substartion through two 16/21.5 MVA OASFA, 13.8 kV/4160¥ tranformers
to £160V pwitchgear, 480V load centers and 450V maotor coatrol centers.

Due to the fact that there is no load on this common system, the logs
of vwhich would famediarely Tepulr in a uait trip, the ctransfer of load
from one source to another will be done on a manual dead bns basis as
opposed to a “fsat transfer” basis.

SIMHMARY

In summary, TEP'= conversion of Irvington Generating Station has re-
ceived from DOE the final probibition corder and 1is, therefore, pro—
ceading towards operation of Unit 4 on coal in May of 1985, with
Talt 3 to fellow 1In 1986, and units 1 & 2 in 1987. Although this 1s
the first straight conversom in a utiliry applicatien i1in North
America, the State Energy Commission of Westerm Anxtralis at their
Fuinara Power Station has successfully completed convernion of a
uniz very similar In original design, size and coal burned. There-
fore, we do nor expect any major unforeseen surprises at Irvington.

Also, to propose that direcr coal conversion is juatifiable or physic—
ally femsible at any other gas and/or oil-fired unit, based on the
condizious atr Irvimgton iz virtually impossible. Althoogh comparison
of present and projected oil and/or gas costs to coal demands that
conversion or Tre-conversion be evaluated iIn almost every utiliry
application, ' any one or a combinatlon of economies, load requirements
physical limitations and environmental requirements could easily
eliminate realistic conversion opportunities, Each unit {or station)
will have to be evaluated at length in fts cwn merits before serious
conelderation to convert can bhe given.
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