
TRI-STATE SYNFUELS COMPANY 
Indirect Coal L:-iquefacdon Plant 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
C.mml~ 835504 

2 .0  I N D I V I D U A L  STUDIES 

PROCESS STUDY NO. 1 

HALF SIZE PLANT STUDY 

I. INTRDDUCTION 

This study determines the cap£tal ana operating costs for a plant that 

is one-half the size of the plant described in the feasibility s~udy. 

Two variations for the half size plant were studied - a stand-alone 

plant and one expandable to a full size in the futnre. The estimate for 

the feasibility study provides the data for estimating the half size plants. 

Capital, operating, and maintenance costs were estimated based on the new 

plant configurations and material balances. 

f, 
k 

If. 5q~£~ARY 

The e s t i m a t e d  c a p i t a l  and operating and maintenance (0 and M) costs for 

both half size plan~s are compared with the full size plant below: 

Cost Estimate s 

Capital X ~ e ~ t  
(Jan., 1980 Dollars) 

Full Size Plant (Case  A) 

Ball Size - E x p a n d a ~ e  (Case B) 

Half Size - Not EEpandable (Case C) 

• of Case A 

3,304.3 

2,273.2 68.8 

1,975.2 59.8 

0 & M C~Yc 
(1980) 

$NHPn~ • o f  Came A 

554.7 -- 

305.8 55.1 

300.5 54.2 

( 
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TRI-STATE SYNF.UELS COMPANY 
Indirect Coal Liquefaction Plan1: 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Contract 835504 

PROCESS STUDY NO. 1 (Continued) 

Ill. COMPARATIVE PROCESS DESCRIPTION 

Plant Capacity 

The full size plant (Case /%) study was designed to process 28,567 -tons of 

Illinois No- 6 coal per day to produce approximately 25,656 BPSD transport 

fuels, 156 MMSCFD SNG, a number of other types of fuels, and a spectrum of 

chemicals. Table I shows complete overall fee~ and product slate of the 

full cagacity plant. The half size plants are based on coal feed to the 

plant of 15,334 TPSD (on-stream basis) and purchase of a maximum of 55 

megawatts of electrical power. 

One of the primary differences between the half size plant schemes is the 

amount of real estate that is required. The expandable plant (Case B} 

requires the same plot space as the full size plant. Case C, the 

nonexpandable plant, requires less plot space since no future unit additions 

are planned. 

\ 

For the expandable half size plant (Case B), all single train u n i t s  a r e  

i d e n t i c a l  t o  t h e  f u l l  s i z e  p l a n t .  F o r  m u l t i p l e  t r a i n  u n i t s  t h e  f o l l o w i n g  

WaS used: 

Even number "trains - ~se one-half of feasibility study. 

Odd number traims - use one-half of feasibili~l~ study rounded up to 

next whole number, i.e., 5 trains in feasibility 

reauces to 3 trains in half size study. 

For the nonexpandable half size plant (Case C), all single train units 

IS ~.~d B.i'E CT TO THE RESTRICI'I~I GII THE 
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TRI-STATE SYNFUELS COMPANY 
|ndirL, ct Coal Liquefaction Plant 
Wes~m Kentucky 

PROCESS STUDY NO. I (Continued) 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Contrmct 8355O4 

III. COMPARATIVE PROCESS DESCRIPTION (Continued) 

are 50 percent of the full size plant. For multiple train units, the 

basis is the same as for the expandable plant. 

° 

During operation of the half size expandable plant (Case B), the oil 

work-up units would run at 50 percent of capacity. Expansion to i00 

percent operation will mos~ probably require some adj~nts to equipRent 

such as pump i~peller replacements and also, some of the fractionating 

columns may require the addition of tray valves on sections that were 

blanked-off for ~he 50 percent operation. 

Process Unit Descriptions/Sines 

Case A= Full Size Plant for Feasibility Stay 

Case B: Expandable Half Size Plant 

Case C: Non-Expandable Half Size Plant 

Coal Pre2aration Unit 

As-mined coal delivered to the site is screened to 4-inch size and 

overall coal is crushea to 4 inches in Bradford-type crushers which will 

reject stones and pieces of shale for d~nping. 

Case A: 

Case B: 

Case C: 

Full capacity 

I/2 capacity of Case A 

1/2 capacity of Case A 

( 
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T R I - S T A T E  S Y N F U E L S  COMPANY 
Indlrec~ Coal Liquefaction Plant 
Western Ken~'ucky 

PROCESS STUDY NO. I (Contimued) 

IIZ. COMPARATIVE PROCESS DESCRIPTION (Continued) 

Coal Gasification Unit 

The Lurgi process for coal gasification is used. 

is the latest model (Mark IV). 

F L U O R  ENGINEERS AND C O N S T R U C T O R S ,  INC.  
~ m T a ~  83550g 

The gasifier design 

The Lurgi gasification process is a counter-current operation, which 

leads ro high thermal efficiency. Coal, ~raded to the correct size 

distribution, is fed batchwise from coal locks at the top° As the coal 

m~ves down the reactor, it is successively heated and dried. The volatile 

matter in the coal is distilled off and the char formed is gasified. 

Case A: 

Case B: 

Case C: 

Full capacity/36 Mark IV Gasifiers 

2 gas holders 

! gas compressor ~rain 

18 Mark IV Gasifiers, each same size as Case A 

I gas holder, same size as Case A 

1 gas compressor train, same size as Case A 

18 Mark IV Gasifiers, each same size as Case A 

1 gas holder, same size as Case A 

1 gas compressor train, 1/2 size of Case A 

Gas Cooling Unit 

The gasification pzoauct gas leaving the waste heat boiler at approximately 

365°F is cooled in the Gas Cooling Unit. The gas is cooled in a t ~ e d  

water system from 365°F to 310°~, from 310°F to 130°F by air cooling and 

' ' 'I ~I;CE ~G~ AT TH~ F~X*r ~ ~ $  R~tlT 
Page 4 



TRI-STATE $YNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
Western Kentucky 

PROCESS STUDY NO. 1 (ContinUed) 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Comra~ mSSO~ 

IXI. COMPARATIVE PI~CESS DESCRIPTION (Continued) 

Gas Coolin~ Unit (Continued) 

finally to 95"F by water oooling. The cooled gas r~en goes to Rec~isol 

(Gas Purification Unit) for purification. 

Case A: 

Case B: 

Case C: 

capacity/4 trains 

2 trains, such as T-he ones for Case A 

2 trains, such as the ones for Case A 

Gas Purification Unit (Rectisol) 

For gas purification the Lurgi standard (nonsele~.t~ve) Rectisol process 

is used. 

Impurities in the crude gas are r e m o v e d  i n  nhree washing s~eps with 

cold methanol. 

Case A: 

Case B: 

Case C: 

~ull capacity/4 t~ains 

2 trains, each same size as Case 

2 trains, each same size as Case A 

Synthol Unit 

The Synthol Unit uses the Fischer-Tropsch reaction to convert h~rogen 

and carbon monoxide to hydrocarbons and a small quantity of orfgenated 

hydrocarbons. 

t USE'- a ~' ~L.'.'.'.'~,*aL~ 01: ~ r . ~  Da;,.,t | 
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TRI-STATE SYNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
Western Kencudcy 

P R O S  STUDY NO. 1 (Con'P.inued) 

ZXI- COMPARATIVE PROCESS DESCRIPTION (Continued) 

Synthol Unit {Continued) 

Case A: Full capacity/5 reactor trains 

2 nitrogen compressors 

3 tail gas compressors 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Contract 835504 

.... . 

Case B: 3 reactor trains, each same size as Case A 

I nitrogen compressor, same size as Case A 

3 tail gas compressors, 1/2 size of Case A 

Case C: 3 reactor trains, ea=hsame size as Case A 

1 nitrogen compressor, same size as Case A 

3 tail gas compressors, 1/2 size of Case A 

CO;>, Removal Un i t :  

The purpose of the Benfield Carbon Dioxide Removal Unit is to remove 

carbon dioxide from the Synthol Unit tail gas prior to law temperature 

separation in the C 2 Recovery Unit. 

Case A: 2 trains of unit 

2 CO 2 recycle compressors 

Case B: 

Case C: 

1 ~rain of unit, s~me size as Case A 

1 CO 2 recycle compressor, same size as Case A 

1 train of unit, same size as Case A 

1 CO 2 recycle compressor, same size as Case R 

J ~ ~ ~L.~L~.:5"Jq. ~ ~'= It~,:Rt ~¢,t 

I IS *'US,tECt TO IH[ t~tl~ AtC"~Ia 3.'a ~ [ 
PAC~ &TTM[ fRQMT C~ Till'- P ~  

Page 6 

i 



TRI-STATE SYNFUELS COMPANY 
Indi~cl~ Coal I ;que fa~n  Plant 
Wm-m rn Kentucky 

PROCESS STUDY NO. 1 ( C o n t i n u e d )  

Ill. 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
C o n m ~  83SS04 

CO)~ARATIVE PROCESS DESCRIPTION (Continued) 

C? Recovery Unit 

~ne purpose of this unit ks to separate the Syn~hol tail gas into various 

fractions for further ~rkup. 

Case A: 

Case B: 

Case C: 

2 trains of the unit 

1 train of the unit, same size as Case A 

1 train of the unit, same size as Case A 

Ethylene Plant 

The plant features a cDnventional e~hylene recovery system based on ~le 

cracking of ethane except that more than half of the ethylene ks already 

present in the feed s~rean. 

Case A: 

Case ~: 

Case C: 

Full capacity size as aesigned for the feasibility st~ey 

Number of Furnaces = 1/2 of n u m b e r  of furnaces in Case A 

O t h e r  equ i l=ment  is the s,.-,e s i z e / n m . k ~ :  as Case A 

All equipment wall have half ~he number or half ~he size 

(single t_Tain) of Case A 

H~ Purification Unit 

The purpose of this unit is to purify a portion of the hy~rogen-rlch 

stream from the C 2 Recovery Unit for use in various u~its in the plant. 

i 
I 

Case A: 

C a s e  B: 

Case C: 

Full capacity (2 t r a i n s )  as designe~ for the feasibility study 

1 train, ~ size as Case A train 

1 train, same size as Case A train 

I ~'~IU£CT 18 TI~ mk'STll~/*K~ r.3 TIE 
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TRI-STATE SYNFUELS COMPANY 
Indirect C~al LTquefac~ion Plant 
Wes'tem Ken~cky 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
C o n ~  835504 

PROCESS STUDY NO. 1 CContinued) 

IZI. COMPARATIVE PROCESS DESCRIPTXON (Continued) 

Oil Workup Unit 

In the oil workup units, the feeds are processed to produce blending 

~omponents for g~line, jet fuel, diesel fuel, and medium fuel oil. 

Case A= 

C a s e  B: 

Case C: 

Full capacity size as designed for the feasibility study 

All related units/equipment, same size as Case A 

All related units/equipment, 1/2 size for Case A 

Chemical Workup Unit 

The function of t h e  Chemica l  Workup U n i t s  is t h e  recovery of u s e f u l  

p r o d u c t s  f rom t h e  w a t e r - b a s e d  e f f l u e n t  f~om t h e  S y n t h o l  u n i t s .  

Case A: 

Case B: 

Case C: 

capacity size for all relatedunits/equipment designed 

for the feasibility study 

All related units/equipment, same size as Case~ 

1/2 size of Case A for all units/equipment 

Gas Liquor Separation unit 

_~nis unit uses gravity separation to aplit the gas condensate produced 

in the gasification and gas cooling units into tar, oil and water phases. 

/- 

Case A: 

Case B: 

Case C: 

2 trains at full capacity size 

1 train, same size as Case A 

1 train, sm-e size as Case A 

i~lrllr~ ~ AT'iltE r ~ N t  ~ 1S|S p.El~'gr t 
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TRI-STATE SYNFUELS COf,~ANY 
Indite.-1: Coal Uquef-d~ion Plant 
Western Kentucky 

PROCESS STUDY NO. 1 (Continued) 

ZIZ. 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Corm'~ 83S804 

COMPARATIVE PROCESS DESCRIPTZON (Continued) 

Tar Di~cillation Unit 

The Tar Distillation Unit is designed to fractionate the tar/oil mixture 

fed from the Gas Liquor Separation Unit. A small recycle stream of 

residue oil fr~ the Naphtha Rydrogenation Unit is also fed to ~his unit. 

Case A: 

Case B: 

Case C: 

2 trains for feasibility s~udy 

1 train, same size as Case A 

1 ~rain, same size as Case A 

Phenosolvan Unit 

The f u n c t i o n  of T~is unit is to remove phenolic compounds dissolved An 

the ga~ liquur. 

Case A: 

Case B: 

2 full size Phenosolvan trains 

Full size depitcher 

Phenol upgrading unit 

1 Phe~osolvan u n i t ,  same size as Case A 

Full size ~epituhex 

Phenol ul~/rading unit 

Case C: 1 Phemosolvan unit, same size as Case A 

Depitcher, 1/2 size of Ca~e A 

Phenol upgrading unit, 1/2 size of Case A 

i 
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TRI-STATE SYNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
Western Keno~Jcy 

PROCESS STUDY NO. 1 (Continued) 

III. COMPARATIVE PROCESS DESCRIPTION (Continued) 

Stret ford Unit 

This sulfur recovery ".~.nit converts hydrogen sulfide in the Rectisol 

off-gas to elemental sulfur. 

FLUOR ENGINEERS A N D  CONSTRUCTORS. INC. 
ContTaCt 835504 

Case A: 

Case B: 

Case C: 

Full capacity size for ~he feasibility study 

1/2 size of Case A 

1/2 size of Case A 

Ammonia Recovery unit 

The unit uses two distillation steps to obtain separation between ammonia 

and the other gases. 

Case A: 2 full size recovery trains 

size purifi~ion unit 

Case B: 1 full size recovery train, same size as Case A 

size purification unit, same size as Case A 

Case C: 1 full size recovery train, same size as Case A 

1/2 size of purification unit in Case A 

/ 

\ 

Flue Gas Desulfurization Unit 

The FGD process comprises two distinct sections, the sulfur dioxide "absorption 

section amd sodium regeneration section. Sodium ~s the alkali reagent 

! 

I | = ,  
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TRI-STATE SYNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
Wes~m Ken~t',~y 

PROCES STUDY No. i CC~ntinued) 

COMPARATIVE PROCESS DESCRIPTION (Continued) 

Flue Gas Desulfurization Unit (Continued) 

in the absorption section, and caici~ is the reagent in T~e regeneration 

section. 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Con~acz 83S604 

Case A: 

Case B: 

Case C: 

i0 full size trains 

5 trains of The full size unit used for Case A 

5 trains of the full size unit used for Case A 

Ash Handlin~ Unit 

Ash from the Lurgi gasifiers is discharged from the ash locks directly 

into a low velocity sluiceway. The ash is sluiced with water, which also 

serves to quench the hot ash and supporess dust. The sluiceway is totally 

enclosed and sealed. 

Case A: 

Case B: 

Case C: 

Full capacity size 

1/2 size of ~he Case A 

1/2 size of the Ca~e A 

f- 

U t i l i t y  Systems Description Sizes 

Oxyuen Plant 

The purpose of the 0xy~ Plant is to supply high pressure o~]~en, 

ni~_rogen, ~ t  air, and plant air. Atmospheric air is cleaned, 

compressed, and cooled to below the conaensation point. This liquid air 

is then separated into its various components by a process of frac~iona/ 

l ~ r ~ . [  P iG(  M lr~M FUI*  T a:F n4.'S ~.Ft*l i !  
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TRI-~TATE SYNFUELS COMPANY 
Indirect Coal L.iquefaction Plant 
Western Kentucky 

PROCESS STUDY NO. 1 (Con~/nued) 

ZZZ. COMPARATIVE PROCESS DESCR2!~2ION (Continued) 

Oxygen Plant (Continued) 

distillation in an Air Separation Unit. 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Contra~ 835504 

Case A: 

Case B: 

Case C: 

4 tr~ sized as in the feasibility study 

2 trains, each same size as Case A 

2 trains, each s~e size as Case A 

Steam Generation and Power Generation 

The Process Steam Generation Unit produces high pressure superheated steam 

for use as process reaction steam and in-plant power requirements. Coal 

fired boilers are provided a l o n g  w i t h  assoc~iated equipment including 

precipitators, coal bunkers, coal conveyor, deaerators, boiler feedwater 

pumps, ash handl/m.g collection and transport s~stem, flue gas ducting, 

exhaust stack, blowdown systems and controls. Power generation facilities 

consist of five turbogenerators for the full size plant. 

Case A: 6 boilers with superheaters sized as in the feasibility study 

3 turbo generators with back-pressure turbines 

2 turbo generators with condensing turbines 

Case B: 3 boilers with superheaters, each same size as ones of Case A 

2 turbo generators with back-pressure turbines, each same size 

as CaseA 

1 turbo generator with condensing turbine, each ~ size as 

case A 
J 

L 
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I~I. 

TRI-STATE SYNFUELS COMPANY 
Indirect Coal U ~ o n  
Western Kentucky 

PROCESS STUDY NO. 1 ( C o n t i n u e d )  

COMPARATIVE PROCESS DE3CRIPTION (ConT_inue~) 

Steam Generation and Power Gen~Ta~ion (Continued) 

Case C: 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Conml~ 836604 

3 boilers with superheaters, each same size as ones of Case A 

2 turbo generators with back-pressure turbines, each same size 

as Case A 

1 turbo generator with condensing turbine, each same size as 

CaseA 

CooLin~ Tower 

Two separate c o o l i n g  systems are used. 

Utility Coo!iDg Tower Syste~ 

This system uses clarified river water as makeup. The system serves 

the Oxygen Plant which requires ~ter free of organic material, a~d the 

Boiler Plant t~rbine conaensers. 

Process  Cool~,g Wa~er S~stem 

Purified effluent from ~he Effluent Treatment Unit is used as makeup 

water in T~e system. This water will still contain traces of organic 

coE~ounds and a~nia. As at Sasol ZZ, biogT~ will be kept uncle~ 

control by bioci~e$. 

For both cooling tower systems: 

Case A= 

Case B: 

Case C: 

2 towers at full capacity 

1 tower, same size as one of Case A 

1 to~er, same size as one of Case A 

USE ~|  DtSC~SV:~ W REIG..I: ~ , *  
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III. 

TRI-STATE SYNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
Western Kentucky 

PROCES STUDY NO. 1 (Continued) 

COMPARATIVE PROCESS DES~ION (Continued) 

0ffsites Descriptions 

Tankage 

Tankage for feed storage, product rundown, and final products is provided. 

Nearly all the required tanks are located in a segregated "tank farm" area. 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Conuact 835504 

Feed Storage 

All unit feed ¢~nks are operating tanks; i.e., a portion of th~ feed to 

the unit normally flows through the tank. Th=s, material in the tam~ is 

continuously circulated and agitated. Levels in these ~nks will normally 

be kept low to permit maximum utilization of the tanks in case of an 

emergency. Adequate storage capacity is provided in each tank for annual 

shutdown of ~n associated w-it. 

Intermediate Tankage 

Intermediate tankage is provided for surge capacity and to allow o~erat/on 

of an individual unit when the downstream unit is offline. 

Final ~roduct Tanka@e 

Final storage is specified on the basis of maintaining a specified total 

storage capacity for various blend components and blended products. Any 

product chat does not require blen~in9 has only final storage, i.e., LPG, 

medium fuel oil, etc- 

i 
° .  
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TIT. 

TRI-STATE SYNFUELS COMPANY 
Indirect Coal LiQuefaction P~ant 
Western Kentucky 

P~OCESS STODY NO. 1 (Continued) 

COHPARATIVE PP~CESS DESCRIPTION (Con~in~ed) 

F i n a l  Product Tankage (Continued) 

Case A: Full ca~ci~-y for all types of tankage 

B: 1/2 capacity of Case A 

Case C: 1/2 capacity of Case A 

FLUOR ENGINEERS AND C ~ .  INC. 
Cona-ac: 835504 

IV. CAPITAL INVESTMERT AND OPERATIRG/M~ERINCE COSTS 

New material balances were used to calculate the capital investment for 

each version of the half size plant. 

Capital costs for the half size plan~s were estimated in January 

1980 dollars. This was also r~e basis for the feasibility study cost 

estimate. As shown in Section II, the capital investments of the 

expandable a~d n ~ a b l e  half size plants are 68.8 percent and 

59.8 ~ercent, respectively, of the full s i z e  plant capital c o s t .  Table II 

shows a sugary of the ~ative operating an~ maintenance costs of both 

half size plants= these costs are about 55 percent of the full size plan~. 

( 

V. P ~ : E S S  ~ DL3GRAM 

Proc~-ss block diagT~ (001 a~d 002) with mat~_vlal balances for ~he half 

size plant were pre1~red. In ad~LiT/on, the water management (003) and 

sulfur balance (004) block flow diagrams were revised for ~ half size 

plant. A copy of each of these block flow dlagr~m~ is atta¢hed to this 

report. 

I I1 I'.,IlIJIC~. 1111 ?Mr I IFIr lu¢~.I . , !  ¢M l k l  
l l 'ar,  C l  lpA~-[ ,11~, l r l ( l l  ; 1 i r l l  i 1 HIS Rt- p [ l l l  

Page 15 



. . . . . .  1 

TRI-STATE SYNFUELS COMPANY 
Indirect Coal L|quefacdon Plant 
Westecn Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Contract 835504 

PROCESS STUDY NO. 1 (Continued) 

n. Pu~ P~s 

Overall plot plans for the half size plants are included: 

Dw~. No. Title 

835504-5-SI~-5010 Rev. A Half Size Expandable Plant 

835504-5-SK-5011 Rev. Half Size Plant 

'" ' I 
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TRI-STATE SYNFUELS COMPANY 
indirect Coal Liquefaction Plant 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Cormact 83SS04 1 

~%BLE 1 

OVERALL F~/P~DUCT SLATE 

COAL 
LIMESTONE 

@its 
Calendar Day 

28,567 TPD* 
325 TPD 

FUELS 

SNG 145 
C3LPG 1,136 BPD 
GASODINE 16,218 BPD 

FUEL 4,312 
DIESEL GRADE I-D 3,120 BPD 
DIESEL GRADE 2-D 249 BPD 
FUEL OIL 471 

CHEMICALS 

448 TPD 
MEK 17.34 TPD 
A ~  53.09 TPD 
HIGHER ~ 0.67 TPD 
METHANOL 3.94 TPD 

i19.65 ~D 
PROPAWCL 34.51 TPD 
BU2~NOL 17.94 TPD 
P~T2~K)L PLUS 17.10 TPD 
P~OLS 41.46 TPD 
Clt~K~LS 50.68 TPD 
CREOSOTES 376.40 TPD 
SULFUR 526.76 TPD 
AI~IONIA 202.61 TPD 

| 

* 30,668 TPSD, based on on-b-nream day (340 Days/Tr.) 

US~ OIt DtSC~S&,~lr O~ E ~ :  ~ l j  
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TRI-STATE SYNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Contract 835504 

%. 

t 

TABLE II 

TRI-S~TE SYNPUELS PROJECT 

Summary of O~eratin@ ,und Maintenance Costs 
($MM, 1980) 

Case A Case B Case C 

Coal Supply 

Water Supply 

Electrical Power (Purchased) 

Labor 

~aterials and Supplies 

Chemicals and Catalysts 

Ash Disposal (To battery limits) 

Insurance 

Taxes Other Than income 

334.0 167.0 167.0 

i.i 0.6 0.6 

37 . 3 18.5 18.5 

6 9 . 6  5 2 . 2  5 2 . 2  

5 8 . 9  4 0 . 5  3 5 . 2  

36.2 18.1 18.1 

6.3 3.2 3.2 

8.8 4.4 4.4 

2.5 1.3 1.3 

TOtaL 554.7 305.8 300.5 
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