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ABSTRACT
PARVCO ST , A FORTRAN program, was

designed to develop economic and financial
analyses of systems for manufacturing par-
ticleboard. In the program, costs and re-
quirements of wood are calculated as are
chemicals and energy per unit of finished
board products. Estimates are made of sen-
sitivity of the finished product costs to changes
in unit costs of energy and raw materials.
Weight statistics are computed for the finished it
product and for the profit contribution ratio for
values of given products. An appendix is in-
cluded with a sample program output, two ver-
sions of data decks and modifications, notes
on use of the two versions, and a listing of the
program and documentation cards.
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INTRODUCTION

A computer program for the variable cost manufacturing systems.
of particleboard, PARVCOST, was developed PARVCOST is written in FORTRAN and
by the Marketing and Economics Analysis can be run on a UNIVAC 1110 (Univ. of WIs.), a
Research Work Unit of the Forest Products CDC 6500 (Purdue Univ.), and a DATACRAFT
Laboratory (FPL). The objective was to 6024/3 (FPL).
automate the computations of raw material Appended to this report are the following:
and energy unit cost, board statistics, and A sample program output; a listing of a long
energy requirements for particieboard (documented) version data deck; a sample of a
manufacture from estimates of material costs short version data deck; two program cards
and energy requirements. Many of the basic needed for modification of the two versions;
concepts used in PARVCOST were adapted notes on use of the two versions; and a listing
from a computer program developed by G. A. of the PARVCOST program and documenta-
Koenigshof, USDA, Forest Service, Athens, tion cards.
Ga., to evaluate veneered particleboard

COMPUTATIONS

PARVCOST calculates costs and re- quirements.
j quirements of wood, chemicals, and energy Gross input requirements per unit of out-

per unit of finished board product. It estimates put for particleboard manufacture are always
sensitivity of costs of finished products to greater than the final amount of raw materials
changes in costs of units of energy and raw that physically appear in a unit of the finished
materials. It also computes weight statistics for product. This is caused by fines, trims, and
the finished product and the profit contribution other processing material and energy losses.
ratio for given product values. The phrase per unit of output” In this program

refers to the gross input requirements per unitRaw Materials, Energy, and Costs of finished board product. Variable costs Of
PARVCOST computes input re- production are calculated as gross input re-

quirements for raw material and energy and quirements per unit of product multiplied by
variable costs of particleboard manufacture in estimated price for given raw material and
standard units of finished product output energy Input.
(Mit 2~3/8 in., Mft 2-1/2.in., m 3). Computational
outputs of PARVCOST (appendix A) are den y- 1/ The Laboratory is maintained in cooperation with the
ed from estimates of process and supply re- University of Wisconsin-Madison.
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If an external fuel, In addition to resIdues product. If there is a change In the cost of one
fuels, is needed, PARVCOST selects the least raw material, the new total gross variable cost
expensive alternative fuel—wood, oil, gas, or can be calculated by simply applying a sen-
coal—on the basis of cost per effective heating sitivity equation to the new cost of that raw
value. Energy requirements and costs ar~ material.
computed in terms of the least expensive fuel The effect of any magnitude of change in
available, cost of wood raw material, resin, wax, or elec-

tricity can be evaluated using the appropriate
Sensitivity of Unit Variable Costs sensitivity equation. Gross variable cost is a

strictly linear function of cost of wood, resin,
Another objective of PARVCOST Is to wax, and electricity for any value of these in-

gage the sensitivity of total gross variable cost dividual costs. However, only the effect of
to possible changes In individual market costs marginal changes in fuel costs can be
of raw material (wood, resin, and wax) and evaluated by the sensitivity to the fuel-cost for-
energy (electricity and fuei~. Sensitivity of total mula. PARVCOST always selects the least ex-
gross variable cost to the cost for each of thesA pensive fuel on the basis of cost per effective
is given in the PARVCOST printed output in British thermal unit. Large changes in fuel cost
terms of total gross variable cost per cubic foot may result In substituting one fuel for another.
of finished product. Sensitivity is expressed as
simple linear equations of the form, Profit Contribution Ratio

V AX + B PARVCOST calculates a profit contribu-
where tion ratio. Profit contribution Is the net sales
Y is total gross variable cost per cubic foot of value plus any benefits from the sale of surplus

panel product; residues minus variable costs of production.
A, a “slope” coefficient calculated by the The profit contribution ratio is the ratio of the

program; profit contribution to the net sales value, which
X, an individual item cost on an imput basis expresses the percent of revenues available to

(wood cost in $/ft 3, price of oil in $/barrel); cover other operating costs and yield profits.
and The PARVCOST profit contribution ratio can

B, a constant term calculated by the program. be used to gage the relative feasibility of
Sensitivity equations provide for deter- manufacturing particleboard between sites

mining the effect that changes in input prices where raw materials, energy, and product out-
for raw materials will have on total gross puts have different values, but other operating
variable cost per cubic foot of finished costs may be assumed equal.

DATA REQUIREMENTS OF
OF PARVCOST PROGRAM

Data required by PARVCOST consist of energy (Btu) and electricity (kWh) per cubic
estimates of the following factors: (1) Specific foot of Output.
gravity and moisture content Of wood, bark, Of a total of 48 input variables, each must
and pressed panel, (2) cost of procuring wood, be assigned a value. Forty-two are estimates of
chemicals, residues, fuel , electricity, (3) costs various particleboard manufacturing factors;
of finished board product, (4) ratIo of bark to five are simple Integer option variables that
wood in roundwood,(5) percents of process control the format of the printed program out-
residues loss and the width of edging trims, put; and one is the title of the printed output.
(6) finished panel size, (7) percent face and Following is a listing of the 48 input variables
core furnish, (8) weight percentages of required by PARVCOST. The variables are in
chemicals needed in face and core furnish, the order in which they occur in the data deck .
(9) BritIsh thermal unit value of fines, trims, The four-letter program name of each variable
bark, and fuel, and (10) requirements of heat procedes each definition.
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INPUT VARIABLE S

1. CCUF, cost of wood raw ~iaterlal In 24. BTUF, average higher heating value of
dollars per cubic foot (solid volume). nonbark wood fuel residues in million British
2. SGRW, ovendry specific gravity of wood thermal units per pound.

raw material (average value, green volume, 25. BTUB, average higher heating value of
and dry welght). bark residues In million British thermal units
3. GRMC, moisture content on an ovendry per pnund.

basis of wood raw material (as a decimal). 26. BIRD, million BrItish thermal units re-
4. PCTB, ratio of bark to wood in wood raw quired at boiler or other heat recovery device

material (this ratio is on a weight basis and per pound of water evaporated by wood dryer.
refers only to the bark that is removed and 27. BTRP, million British thermal units re-
used as fuel). quired at boiler for press steam per cubic foot
5. WBMC, moisture content on an ovendry cut panel product.

basis of bark (as a decimal). 28. BTRT, million British thermal units re-
6. SGBK, ovendry specific gravity of bark quired at boiler for thaw pond per cubic foot

(average value, green volume, and dry weight). cut panel product.
7. CRES, cost of resin in dollars per pound of 29. BTRH, million British thermal units re-

resin. quired at boiler for heating per cubic foot cut
8. PRRF, weight percent of face blend re- panel product.

quired to be resin (as a decImal). 30. BIRM, million British thermal units re-
9. PRRC, weight percent of core blend re- quired at boiler for miscellaneous purposes

qulred to be resin (as a decimal), per cubic foot cut panel product.
10. CWAX , cost of wax in dollars per pound 31. RKWH, kilowatt-hours of electricity re-
of wax. quired per cubic foot of cut panel product.
11. PWRF, weight percent of face blend re- 32. PPWD, width of pressed panel In Inches
quired to be wax (as a decimal). (trimmed dimension).
12. PWRC, weight percent of core blend re- 33. PPLG, length of pressed ~ riel in Inches
qulred to be wax (as a decimal). (trimmed dimension).
13. ODMC, ovendry basis moisture content of 34. SALE, net sales value f.o.b. mill of product
wood coming out of dryer (as a decimal), in dollars per solid cubic foot.
14. PCTF, weight percent of furnish material 35. POAS, price of natural gas in dollars per
lost as dry fInes but mostly recoverable as thousand cubic foot.
fines fuel (as a decimal). 36. POlL, price of fuel oil in dollars per barrel.
15. PCFF, weight percent of product that Is 37. PWOD, price of external (nonprocess
face furnish (as a decimal), residue) wood fuel In dollars per ton.
16. PCCF, weight percent of product that is 38. PCOL, price of coal in dollars per ton.
core furnish (as a decimal). 39. BIUG, million British thermal units per
17. ODWP, weight In pounds per solid cubic thousand cubic foot of natural gas.
foot of finished product. 40. BTUO, million British thermal units per
18. FPMC, ovendry basis moisture content of barrel of oil.
wood in finished product (as a decImal). 41. BTUW, million British thermal units per
19. PTLG, width In inches of panel trims cut ton of wood fuel.
away along length of product. 42. BTUC, mIllion British thermal units per ton
20. PTWD, wIdth In Inches of panel trims cut of coal.
away along width of product. 43. ITOP, coded specification of how trims are
21. PWSR, weight percent of wood raw to be handled (0 = trims recycled as furnish;
material that becomes green (wet screened) 1 = trims used as fuel).
wood residue. 44. IOPI, coded specification of size of panel
22. CORM, f.o.b.—mlll value of any surplus for which data should be printed in second
residues (residue mix) In dollars per pound. data column of data prIntout (0 (or blank) for
23. CKWH, cost of electricity In dollars per 3/8 In., I for 1/4 In., 2 for 3/4 In., 3 for 5/8 In.,
kIlowatt-hour. and 4 for 1/2 In.).
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45. 10P2, coded specification of size of panel data columns to be printed on printed output
for which data should be printed in third data (3 for 3 columns, 0 (or blank) for 5 columns).
column of data printout (0 (or blank) for 1/2 In., 47. NCOP, specification of number of copies
1 for 1/4 in., 2 for 3/4 In., 3 for 5/8 in., and 4 for of output to be printed (01 to 10).
cubic meter). 48. TITL, an alphanumeric array for input of
46. NOPT, coded specification of number of title of printed output,

STRU CTURE OF DATA DECK

The PARVCOST data deck has two ver- data Into the PARVCOST program. The two
sions: A long, documented version (DV) versions enter exactly the same data In the
(appendix B) and a short, not documented ver- same order. The only difference between the
slon (SV) for which a sample is given In appen- two versions is that only the long version con- 

0dix C. Either version may be used for entering tains documentation of each Input variable.

I
LONG VERSION DATA DECK

The DV data deck (appendix B) has 104 Program controls are entered as integer data
lines. Most of the DV data deck is documenta- without decimal points in columns 1 and 2 (as
tion that explains the data-codIng sequence; it indicated) on the five data cards preceding th~ 

- 
-

does not influence the function of the program. program title cards (last cards in data deck).
The documentation In the DV data deck is es- Alphanumeric (title of output) data are entered
sential If the deck is stored in a computing on the last two cards of the data deck. All of the
facility, communication is established via a other data columns and documentation com-
teletype terminal or similar device, and stored ments of the DV data deck are nonfunctional.
data is to be edited line-by-lIne. A list of the DV Use of the DV data deck requires that
data deck can also be used as a coding guide program card 6 be replaced by card 68
reference if using the SV data deck. (appendix D). Thus, if using the DV data deck,

in using the DV data deck, data to be remove main program card number 6 and in-
entered is shown in appendix B and follows sert card number 6B In the same place in the
“WOOD RAW MATERIAL COST PER CUBIC main program. The program will not run with
FOOT.” The numerical Information is given the DV data deck unless this modification has
that should be entered In columns 6 through been made.
18; each datum must include a decimal point.

SHORT VERSION
DATA DECK FORMAT

The SV data deck consists of 10 data variables) are entered on cards ito 6 (table 1).
cards. Forty-eight Input variables are entered Program control specifications (input variables
on 10 cards In the same order listed In the long 43-47) are entered on card 7. The title of the
version section on data requirements. If using output is entered on cards 8 through 10.
the SV deck, all of the required statistics of Cards I through 8, instructIons: The as-
particleboard manufacture (the first 42 input timates for the fIrst 42 Input variables are

-4-
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- entered on the first six cards of the SV data Include a decimal point. An estimate may be

deck. Seven estimates are entered on each punched anywhere In the 10-space field
O card. One estimate is punched in every 10 allotted to each variable. Input variables for

spaces starting in columns 1 through 10 of cards 1 through 6 and the columns for their en-
each card. Each estimate that is punched must try are listed in table 1.

Table 1.—Input variables for cards I through I

Card. Coiumns

No. 1-10 11-20 21-30 31-40 41-50 51-60 61-70
1 CCUF SGRW GRMC PCTB WBMC SGBK CRES
2 PRRF PRRC CWAX PWRF PWRC ODMC PCTF
3 PCFF PCCF ODWP FPMC PTLG PTWD PWSR
4 CORM CKWH BTUF BIUB BIRD BTRP BIRT
5 BTRH BTRM RKWH PPWD PPLG SALE PGAS
6 POlL PWOD PCOL BTUG BTUO BTUW BIUC 

0

Card 7, instructions: Input variables 43 output is punched on cards 8 through 10 of the 
0

through 47 are specified on card 7. The single SV data deck. The title should be typed on the
integer specifications for h O P , IOP1, lOP2, center of these cards.

— and NOPT are punched In columns 1 through Appendix B Is a listIng of a sample SV
4, respectively. The two integer specifications data deck. Note that it contains the same data 0

for NCOP are punched in columns 5 and 6. as the sample listing of the DV version in
The appropriate Integers to punch In these appendix A. If the SV version of the data deck 0

columns are discussed in the listing of input is used, program card 6 (not 6B, see appendix
variables in the various section on data re- D) must be in the program deck. The program
qulrements for the PARVCOST program. will not run with the SV data deck unless

Cards 8 through 10, instructIons: The title program card 6 is in the program deck and
desired to be printed at the top of the program card 6B has been removed.

0 
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APPENDIX B. —L I.t Ing of Long, or
Document ed, Version Data Deck

THIS DIE DOC UMENTED VERS ION OF THE PAHVC O ST DATA OECI(
• COLUMN WIDTHS

1eV 304
1.000 RA N MAT(RjAL COST PER CUBIC FOOT
CCUF s .20
0. 0. SPECIFIC GRaVIT Y OF THE 1.000 RA W MATERIAL
SGRW . 0.59295
~~~~~~~~ CO NTENT 0. 0. BAS IS OF THE GREEN WOOD RAW MAT ER IA L
GW M C. .50
RAT IO OF BARN TO WOOD IN WOOD RAW MATER IAL
PCTIS .12
MOIST URE CONTENT 0. 0. BASIS OF GREEN BA R N M A T E R I A L
WB M C I 1.00
0, 0. SPECIFIC GRAVITY OF THE BARK
SC OW • 700
COST OF RESIN PER POUND IS
CRESs .36
PERC ENT RESI N REQU IRED IN FACE IS
PRRF u .0?

• PERC EN T RESIN RE QU IRED j N  CORE IS
PRRC . .03
COST OF ~A X PER POUND OF aIX IS
CU A X Z  , % ~~
PERCENT OF W A X  REQUIRED IN FACE IS
PWRF. .01
PERCENT OF W A X  REQUIRED IN COPE IS
PWR C$ .01
MO IST.  CONTENT a000 OUT OF DRYER
OOMCS .06

0 TM E RECOVERAB LE PERCENT OF FINES LOSS (WEIGHT PERCENT OF WOOD R A W  MATERIAL)
PCTFs .06

: 0 .  PER CE NT OF PR ODUCT IN FACE FURNISH
PCFFs ~~
PERCENT OF PRODUCT IN CORE FURNISH
PCCFS ,~ 5
0.0, NT. OF PRESSED PANEL/CU .FT.
00 WPS35 .0
MOIST, CONTE NT OF ~ODO ~N PWOOUCT
FPMCS •oq
PANEL TRIM S ALONG LENQTH (I’~CNES)
PTLGa 1.5
PANE L TR IMS A L ONG W IDTH CINC HES)
PTWD S 1.3
PERCENT OF WOOD RA o MAT E RIA L LOST £5 GREEN RESIDUE , (RECOVE RED AS FUEL)
PWSRS 0.05
VALUE F .O.e ,.MILI.. PROCESS GENERATED WOOD AND BAR N RESIDUE S (AVERAG ES /PO U N D )
CODRsO . 000
COST OF ELECTRICI TY PER K W H ,
C NWNz .020
ST U IN WOOD FINES AN D RESIDUES (MILLION ~T U/LB. 0.0. sIG HER HEA TI N G VA LUE )
OT UPS . 006300
RTU IN B ARK (MILLION BTU/L0 . 0.0. RIG$~ R SEATING VALU E )
STUB.. 00950 0
DRYER STU OE M ANO AT BOILER——MILLION BTU/LS. WATER EVA PORATED
STROI ,001700
PROC . STEIN PRESS ~ T U DEMAND AT BOILER——MILL. STU/CU. FT. PANELS
BTR P. .oIO2oo
T HA a PON D STEAM OTU DEMA ND A T 8OILER— .MILL. 81U/CU. FT. PA NELS
STaTS 0.002000
HE A T I N G  S T E A W  ST U DEMAND A T BOILER——MIL L .  6T U/ CU . FT . PAN ELS
•T RHS .0 16000
MISCE LLAN EOUS STEAM STU DEMANLI AT BOILER——MILL. BTU/CU. FT. PANELS
B TRM S .00320 0
ELECTRIC LISAGE .—NNM ,/CU. FT. PANELS
RNSNS 4.000
PRESSED PAN EL W IDT H (INCHES)
PPWD I $6.0
PRESSED PAN EL LENGT H (iNC HES)
PPLGs 94.0
THE NET SaLES VALUE (S/CU. FT.)
SA L ES 2.974
AV E R AGE AN T IC IPA TE O PRICE OF NA TU PAL GAS PER MCF
PG A$u 0.90
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AVERAGE AN T ICIPAT E D PRICE OF OIL PEN BARREL
POlL . 9.00
AVER AG E A NTIC I PATED PR ICE OF WOOD TO bE USED AS FUEL PER TON

• PWO Ds ll ,00
A VERAGE ANTICIPATED PRICE OF COAL PER TON
PCOL . 15.0
M IL LIO N SIuS A V A I L A B L E  PER M CF OF NAT U RA L GAS
BTUG S 1.00
M ILLION S T J S  A V A I L A B L E  PEN 5APR11 . OF OIL
b TUO S 3.00
N ILL ICJ N BIO S A V A I L A B L E  PER TON OF WOOD
STOw , 16.0
M ILLION BTu8 A V A I L A B L E  PER TON OF COAL
STUd 26.0
LEAVE NEXT LINE BLANK IF TRIMS APE RECYCLED AS FURNISH . I IN COL . I IF AS FUEL

ON ‘THE FOLLOW IN G LINE SPECIFY IOP I, THE TYPE OF OUTPUT IN COLUMN 2. SPECIFY
1 FOR Ill’ IN ..2 FOR 3/4k IN ..3 FOR 5/6 IN ,.a FOR 1/2 IN .. DEF AU LT (0) IS 3/b 1P4.
0
ON THE FOLLOWING LINE SPECIFY 10P2, THE TYPE OF OUTPUT IN COLUMN 3. SPECIFY
* FOR 1/A IN . .?  FOR 3/ IT !N..3 FO R 5/6 IN ..V FOR CU .M E TER . DEFAULT (0) 15 1/2 IN .
0
ON THE NE ST LINT SPECIFY THE NUMBER OF COLUMNS OF DATA OUTPUT TO BE PRINTED
SPECIF Y 3 FOR I COLUMN WIDTH , DEFAU LT (0) IS 5 COLU MN W IDT H
0
ON THE FOLLOWING LINE SPECIFY NCOP , TNT NUMBER OF COPIES ( 0 1  TO 10)
01
CENTER THE TITLE ON THE NEXT THREE LINES
M ATERIAL AND RESOURCE REQU IREMENTS . BO AR D STATS. AND VARIAB LE COSTS FOR MAN—
UFAC TURE OF STRUC TUR AL PAPT ICLEBOA RD PER UNIT OF OUTPUT (HYPOTHETICAL TEST)

-9-
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APPENDIX C —Sample of Short Version Data
Deck

Data and cards of the short version data presented here as they would be entered in the
deck: The same sample data presented for the data deck for the short version.
documented version sample in appendix A are

JFr~CT1Jr~. UF • T i UC TU~.,-4L r’~~ TICL i.~i.~i:i) PEP JHIT Uf JUTrLlT <~~i~ JT~1ETIC,~L T~~ Ti
J J 

- 
J J J JJ JU J .J J J J J JJ JJJ J JI1H Tt.SIiHL Hifi) U. 

~~~~~~~~~~~~~ ~J RIJ THT~,. ~i~iI~ WiRI~~LE Cf.(~T:: ~~~ ~
• - i~~

_

oooo i 0

9.0(1 a7. u i~ .U i.uO 3.u0 1.E. .Li
I J J J

.UlEuOu .uu.~20u 6 .0 (10 ~6.0 c33. U 2.976 0.90
I I I J I I

U~ 0~ • U~ U .uU,~5tJ 0 .0U1~UIJ .U Uli’UlJ .u1~ 2uI, 0 .UI2U UU

.75 .25 ~5.u .u~ 1.~ , i.:~ o. o.5
j J j  ‘j J I I

.0? 0~ .1~ .uI .ul .u. i

.1 I Ii

.1~: • ,~~~~. )  .,-:-

U U U Li J

• m • ss g e s g g j s g g i u g g  S SU J S ~•SSI5S •US S IS IU $J J $SS Si$ jI~ JJ S~ iiS S S~ 515 S i l l S  IS III S
I I I S I l i i i  II I I M A N I I • I N V I  An MIINII M I I U U I I M A I I S N I I I U U N A A I I U W M I I V U W M S I I S M S I I V U W S I I l I M W  M I I I  11W 411 11 I I 4N

l i l l i l i l I  1 1 1 1 1 1 1 1 1  $ 1 1 1 1 1  1 1 1 1 1 1 1  I J I  1 1 1 1 1  1 1 J U l 7 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I l l I l l I l l i l I l l

2 7 l J 2 1 7 2 1 7 1 2 7 1 J 7 ? 7 2 1 1 2 2 1 7 2 2 1 ? l l l ? J 2 T ? 2 T ? 2 ? T I U 7 ? 7 l I 2 1 ? 7 2 2 2 2 7 1 2 2 ? 2 7 T l 2 2 ? T 2 7 2  7 1 2 ? ?

3 1 J 3 3 3 3 3 3 3 3 J 3 3 3 3 3 ) 3 3 3 J 3 3 3 3 3 3 3 3 3 J ) 3 3 3 3 3 3 3 1 3 J 1 3 3 3 3 3 3 3 3 J 3 ) 3 3 3 3 3 ) J J ) 3 3 2 3 3 3 3 3 3 3 3 3 3 3 1 3

1 4 4 4 4 4 4 4  4 4 4 4 4 4 4  44444 4 4  1 4 4 4 4 4 4 4 4 4 4 1 4 4 4 4 4 4  4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44 4 4 4 4  4 4 4 4 4 4 4  4 4 4 4 4

* S i l l S  5 1 5 5 5 5  J O )  J O T S  5 5 S S 5 S S 5 S 5 S S 5 S 5 S S S 5 5 5 5 S 5 5 S 5 5 S 5 S S S ) 5 $  5 S 1 * 5 5 5 5 5 5 5 5 5 5 $ S * 1 S 5 5 S S 5 5

.s ,issic.i ss ,,ss i s s i s s l i s s  i s s i s i s  s s s s s  S ;s i S S i 5 s ,5 $ , s S $ t 5 s S S $ I s  I5S 5 5 5 6 5 5  555 15 111

TI I T T ? ? ?  1 7 7 1 1 1 7 1 1 7 7 1 7 1 7 1 7 7 1 7 7 1 7 7 1 7 7  7 7 7 1  7 1 7 7 1  I T T  1 7 7 7 7 1 1 7 7 7 7 1  7 7 7 1  7 1 7 7 7 1 1  7 7 7 ?  7 TI I I ?

ss 1s~~sIs.s i~ g s , .s , .ss J.J sssII s s s ,J a s s s I s I s s s J a a s s I s s s s J s s I I s s I s j i J a S s s s s s s s s s s s a s ,

g i c s s g s  ccc egg .,,,. p.... s gg g  g i g s g g g g s g  i g I I g ~~g g U S Si ll l i l l i l l i l  I S S I S I S I S  ii i~ gig ,,
I I I l l  S I 1 1 1 1 1  AII W I I U I I A W P I I I I A $ R S I I N N S I I U A M S* I I W M U I I U , I N M W I I W W W I I II I I W M S I I M M U P . I 1 U M W M I I U N W H  h u M  Il S hh INU
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APPENDIX D.—Program Cards S and SB

1 FURMHT~ 6(7~ r 1U) . . ),411, I.~.’( 2CJ~ 4 ) )  p~ 6
I I  1 1 1 1 1  I I I  I
III I

S S S IIIGS S ISI II IIIIII III IIISS IIIIU IIIS ,SI III S ,IS ,I ,IIS ,,,III SiI ,,IIIIIIl ,,$,, l ,,,
I I  I S I S

i i i i , I  l i i i  i , i i i i l i i , i l , l l i i , i i  l , i I i ~~lI l T i l l  7 1 1 1 1 1 1 1 7 1 1 1 1 1 1 1 1 1 7 1 1 1 1 1 1 1 1 1 l 1 1 1 1  1 1 1 1

2 lZ lZ 7 ? 7 7 ? 7 Z  Z 1 2 ? ? 2 ? ? 7 7 ? 2 ? 7 2 2 ? 2 I ? 2 1 2 ? 7 1 ? ? P 2 ? 7 7 ? 2 ? 2 2 ? ? 2 2 ? ? 2 ? ? 2 2 I Z Z 2 2 U Z Z 2 ? 2 I I 2 2 2 ? 2
3 3333 33 33333 I 33 3 33 ) 333 ) 3 I 333 I 33 33333 ) 3 3 333 3 3 3 3 31 3 3 33 33 333333 ) 3 3331 3 3333 333333333
4444414441 144I414144411i41111l44 11llIiI444l144 44444444,444444,4444,,444444444444

$555 5 5 0 5 5 5 5 5 I I S S S S S S S S 5 5 5 5 0 S 5 5 5 S S 5 5 5 S S S S O S S S 5 S S S S S $ $ S S S S S S S $ 5 5 $ S S 5 5 $ S S $ 5 $ T O S S S 5 $

$ 6 6 6 5 6 $ 1 1 6 5 5 5 5 1 6 6 6 1 5 S 5 5 1 1 1 5 5 1 6 1 $ 5 5 6 $ 5 5 6 1 , 6 5 5 1 5 5 1 1 S 5 1 1 5 5 5 S 5 5 $ 5 5 5 1 S 5 5 5 5 5 1 5 5 6 6 $ S S 5 I

1 1 1 1 1 1 1 1 7 1 1 1 1 1 1 7 1 1 7 1 1 1 7 7 7 7 1 1 1 1 7 1 7 1 7 1 7 1 1 7 1 1 7 1 1 7 7 1 7 1 7 7 7 1 1 1 7 7 7 1  1 7 1 7 1 1 1 1 1 1 1  7~~T 1 7 1 7 1 7

SI$ ~ ~i I I S  ~~~~ S IS IS I IIS IS II III I I$ S~ ,I S $ I U I I S S S S I I S  SI 5 5 5 5 5  S I S S I S  5, III 555 ISI S 5 ,5 S I l l

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 1 1 1 1 1 5 4
~~~~ -$OSh

Program card 6, to be used wi th the short version data deck:

( 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PE 6~
I I  I I I  i i i  I ll  I
I,, I

SIIIS S I5 S IS I II I I IS 1 IS II S S S I S I Ic S I S IUII S I S U II S S I U I S I SI SSSS SSI S S S S SS IS SSS S SS S SSS S S
• 1 1 1 4 1 4 1 1

• 1 1 1 1 , 1 1 1 1  1,1 1111 1 I I I I T T I I I I I I I I I  1luIu l Il1 u , l l , , I l  i~~l I t i l l  1 1 1 1 1 1 1 1 1 1 1 7 1 1 1 1 1 1 1 1 1 1

2 2 2 2 7 ? 2 2 2 2 2 7 2 ? 7 2 2 1 ? 2 ? ? ? 2 2 1 ? 2 ? 2 2 2 1 2 ? 2 ? 2 ? ? 2 7 2 ? ? I ? ? 1 I I ? 2 2 ? l ? l 2 ? 7 2 2 ? 2 ? ? 2 l 2 2 2 1 I ? l 2 l 2 I

3 33333 3 3333 1 3 33333 3 333 I 33 3 33 I 33 3 11 33 3 3333 I 33 ’ 3333333333 ) 333333333 ’ 3333133333 ’ ) 33
4 4 4 4 4 4 4 4 4 1 4 4 1 4 4 4 1 4 1 4 4 4 4 4 4 4 4 1 4 4  4 4 4 4 1 4 4 4 4 4 1 4 4 4 4 4 4 4 1 4 ~ 

4 1 1 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
$ 5 5 1 5 5 5  5 5 5 5 5 5 5 5 5 5 5 5  515 S S S S S S S S S S S S S S S S S S 5 S  S S S S S S S S S S S  5 5 5 5 5 5 5 5 5 5 S 5 5 $SS S S S S S S S S S S $

6 1 5 1 1 6 1 1 5 6 5 6 6 6 6 6 5 6 6 1 4 5 6 1 6 6 6 6 6 6 6 6 6 1 1 6 1 1 1 1 .  1 6 6 6 5 6 1 6 6 6 5 6 6 1 6 6 1 6 6 6 6 6 6 6 1 6 6 6 6 6 6 6 6 6 6 6 6 1 6

1 1 1 1 1 1 7 1 1 1 1 1 7 1 1 1 1 1 1 1 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7 1 1 7 1 1 1 7  1 7 7 1 1 1 1 1 1 1 1 1 1 7 7 7 1 7 1 7 1 1 7 1 1 7 1 1 1 7 1 1 1 7 1 1

• itiiiiiit1i ~i iiiI ~ii SI.., 11.1$ i~~i~~,,ii 1~~~$ 11551 .111 1111 l I l I l I S I l I P  I S S I J I S I  ISI S

1 1 1 1 1 1  11 1 111 S S I 1 1 I I U I S S S I I S S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 1 1 4 1 . 4 1 1 1

Program card 6B, for the long , docume nted vers ion data deck :

— 11—
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APPENDIX E.—Notss on Use of Program

0 CalculatIon of Fuel Statistics which is the maximum heat released by com-
bustion of dry fuel determined In a bombPARVCOST uses the data Input prices calorimeter. This is the most common methodand heating values of the four types of external of reporting the heating value of fuels.fuel—wood, coal, oil , and natural gas—to

select the most economical fuel. It may Internal Program Assumptions
become desirable to exclude one or more of Several process variables are assigned
these fuels from consideration (for example, fixed values within the PARVCOST program.
natural gas may be excluded as a potential fuel These variables include the following:
if supplies are Interruptible). Any one of the PERM, the percent of nonrenewable fines
four fuels can be excluded as a fuel by input- loss, which is assigned a value of 3 percent In
ting an imaginary high price for that fuel, statement number 78;
because PARVCOST considers only the least FACT, the weight in pounds of a bone-dry
expensive fuel. However, an accurate cost for unit of process residues mix, which Is assigned
procuring either oil or natural gas should a value of 2,400 In statement number 182;
always be entered in the data deck. The AUXF, the percent of process require-
reason is oil or natural gas will be needed as ment of British thermal units that must be
an auxilIary fuel for wood residues, bark , and suppiled by auxiliary fuel for wood or residues
external wood fuei. The program calculates fuel, which is assigned a value of 5 percent in
the cost of auxiliary fuel on the basis of the cost statement number 109;
of oil or natural gas, whichever is cheapest per Ti , the ambient temperature of fuel and
effective British thermal unit, air for combustion of residue fuels in degrees

The price of fuel as given in the output (in Fahrenheit, which Is assigned a value of 68 in
dollars per million effective Btu’s) is a weight .~d statement number 8 of subroutine SUBI;
average that includes the cost of auxiliary fuel T2, the stack gas temperature for corn-
and the reduction in costs attributable to using bustion of residue fuels in degrees Fahrenheit,
process residue fuel. if process residues are which is assigned a value of 400 in statement
sufficient to supply the energy requirement, number 9 of subroutine SUB 1; and
fuel price is simply the price of auxiliary fuel PCTR, the percent excess air in combus-
per million effective British thermal units from tion of residue fuels, which is assigned a value
residues and auxiliary fuel. of 40 percent In statement number 7 of sub-

PARVCOST includes subroutines that routine SUB1.
• calculate the effective heating value of fuels. If it is necessary to change any of these

All data for heating value entered in the data fixed assumptions, the program statements
deck should be the ‘higher heating” value, must be changed.

-12-
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A P P E N D I X  F —Listing of PARVCOST
Program and Documeetation Cards

Ca... M~~* M S ~~ M a. M~~a A a ~~M ..a... Ma ... .  A a A A . a* . .a .a . .a . . .a au . . .  . .a l a* a a a
(a*aaaa.M..a..a. Ma*..e..a...a ..aaa.aaaaa.aa.a..Ia.*aa... ....aaa.aa..a.aa
C. a
Ca a
C~ PASI TICL EMOA RD VA R IABLE (.41ST PROGRAM : P*RVCOST a
C. *C. BY a
C~ a
(a  PETER T~ INCE A
C. a
Ca A N D a
C. *
C. GEO RGE B. HARPOLE a
C. a

U. S. FOREST PRODUCTS LAB.. USDA *
C. *

MA DISON , W ISC ONSIN 53705 a
C’ a

0 C~ MA RCH , 5977 a
Ca a
Ca a
Ca a
Ca PAITVCOST IS A FORTRAN PROGRAM DESIGNED T41 ASSIST a
C. OEVEL OP’~ENT (IF ECO N OMIC A ND FINA NC IAL ANALYSIS OF PA RTIC LE BOARO a
C~ MA N u FA CTURI N G SYSTEMS. PA STYCOST CALCULATES COSTS AN T) a
C. REGU IITEM ENTS OF .000, CHEMICALS AND ENERGY PER LIM IT OF a
C. V INI SMEU BOARD PRODUCT . IT ES T IM AT ES S E N S I T I V I T Y  CF FINISHED *
Ca PRODUC T COS T S TO CHANGES IN UNIT COSTS OF ENERGY AND RA M a
C. MAT E R IA L S. It ALS O COMPUTES WEIGHT STATISTICS FOR THE a
Ca FINISHED PRODUCT AND THE PROFIT CONTRIBUTION RATIO FOR a
C~ G IVEN PRTJOIJCT VALUES, a

a
C. PAIISI COST PROGRAM INPUT REQUIRES ESTIMAT ES OF (I) SPECIFIC a
C’ ;PA V~~ T Y  AND MOISTURE CONTENT OF mOOD, PA R K  AND PRESSED PANEL, a
t• ~2 MIN uET °NICES OF WOOD. CHEM ICALS, RESIDUES. B A A K , *
C. P1111.. ELECT R ICITY AND THE FINISP.EO bOARD PRODUCT. (3) RAT IO a
C~ OF B A Ss ’S TO 41100 IN WOUNOW000. (IT ) PROCESS FINES LOSS PERCENT a

AND .10TH OF EDGING TRIMS, (5) FINISHED PANEL SIZE. PERCENT a
C’ FA CE AND CORE FUWNI$.,, AND PEI TCENTAGES OF CHEM ICA LS NEEDED a
C. IN FURNIS .,. (11) M .T.u. VAL UE OF RESIDUES, TIARK AND FUEL , a
Ca ( 1 )  M .T ,U. ~F.~’ J T R E W E N T S  PER CUBIC FI)IIT 0 OUTPUT FOR PROCESS *
C. STEAM INC ALSO CLEC IRIC ITY RESIUIPE$ENTs,
C. a
C. a
Ca a
C. A T ,  TE RMS A
C. * * A a a

a
C’ P P M  J N IT OF i )UT PUT .Me (PER UNIT OF PRODUCT, PEP CuBIC FOOT a
V .  C T  PANELS. OR P~~P CUB IC FOOT OF CUT PANEL PRODUCT) A
C e EI C EPY P Q W  MOIRO alIGHT S T a T I S T I C S .  PER uN IT OF OUTPUT e

A~~M A Y S  A EF F PS 10 ‘T HE GROSS MATE R IA L REQUIPEM EN TS OR a
Ca COSTS OF INPUTS PER UNIT OF FINISHED BOA RD PRODUC T *

OUTPUT AND INCLUTT E THE DUANTIT IES DR COSTS OF ALL *
Ca MAT ERIALS LOST FROM THE FINISHED PRODUCT OUTPUT AS a
Ca TRIMS OR RESIDUE. BOARD WEIGHT STATISTICS ANF ABSOLUTE a
Ca STATISTICS WHICH DO NOT I NVO LVE PROCESS ING WEIG HT LOSSES. *
Ca a
C* SEN SITIVI TY OF u N I T  VA R IA BLE COST a.. THE SENS iTIVITY OF THE *
Ca UNIV WAS h ABLE COST (COST PER CUBIC FOOT OF OUTPUT) TO THE a

COSTS OF WOOD. RESIN, W A ) . ELECTRICITY , AND FUEL ARE
C~ EX PRESSED IN THE FORM OF LINEAR EQUATIONS. THESE
C’ EQUAT IONS APPLY ONLY TO THE SENSITIVITY OF GROSS VARIABLE I

Ca COST PEP CUBIC FOOT OF FINISHED PRODUCT OUTPUT , a
C. a
C. a
C , . .*aaa . . . .* aa . . . . .a .a.aa l a* .* aa* a . . .a*a .a .* a* aaaaa** * . .aa* a** a .*a a l aaa
ta a
ca a
Ca AL PHABETICA L LISTING AND DEFINITIONS OF PROGRA M VAR IABLES •
Ca a
Ca a
Ca ‘INPUT’ MEANS THE VARIAB LE IS AN INPUT VAR IAB LE A
Ca A ND MENCE OCCURS ALSO IN THE DAT A DECK a
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C~ a
C~ ‘INTERN AL’ MEANS T$( VA RIAB LE IS USED STRICTLY WITHIN *
CA TM( PROGRAM AND APPEARS ONLY FOR THE PURPOSES *
Ca OF CALCULATIO N OR CLARIFICATION *
Ca a
Ca ‘OUTPUT’ MEANS THE VART AI LE WILL A PPEAR AS PART a

0 C~ OF THE PRINTED OUTPUT (A FEW V ARIAB LES ARE *
C’ BOTH ‘INPUT ’ AND ‘OUTPUT’) a
Ca a
C. ‘SUP)’ M!A’.3 THE VARI A BLE 15 USED W ITH IN SUBROUTINE ‘SUB)’ a
Ca *

• C9 ‘SURI’ ‘SPA NS THE VAR IA PLE IS USED W ITH IN SUBROUTINE ‘Su52’ a
C’ a
C a a . a a a a * a
Ca a
C a A l—AS ... (OuTPuT) SENSITIVITY ANALYSIS FIRST ORDER COEFF ICIENTS a
Ca OR ‘SLOPE’ TERMS IN THE LINEAR EQUATIONS RELATING NET a
C. C A R L I S LE COST TO THE COS T. ON A N INPU T BASI S OF NOUPSOM000,a
C. RESIN. M A X , ELE C TR IC POWER , AN D F UEL a
Ca a
Ca ~WT P ....(TNTE RN& L ) AVEiW A GE EFFECTIVE SV .T .U. •ER POUND OF a
C’ RESID u ES
C ’ a
Ca £UPF ....(INTE RNIL ) THE PERCEN , OF TOTAL WOOD AND AUXILIARY FUEL a
Ca UN A 8 ,T .u. BASIS M MIC,4 MUST BE AU X ILIARY FUEL REQUIRED a
Ca TO RURN .000 Oil MA R54 FUEL (AUXF IS ASSIGNED A VA L UE MY a
Ca T HE PRO G R A M )  S
V A  a
Ca AU*I ..,.(OUTPUT) UN ITS OF A UXILIARY FUEL REQUIRED (BARRELS OF OIL .
C. ~~ 

M~~~ OF NAT URAL GAS) PER CUBIC FOOT OF CUT PANEL S
Ca PRODUCT a
Ca a
Ca A V M .....(SUBI ) A V A I L A B L E  M EAT OF WOOD FUEl. (STy’S PER POUND) a
Ca a

Ca Bl—B5 ...(Ou TPut) SEN S ITIVI TY ANALYSIS CONS TANTS IN THE LINE AR a
C’ EQ UAT IONS RE LAT ING W E T VARIAB LE COST TO THE COST , ON AM S
Ca I ND’J V BASIS OF ROUNDW000 , RES IN , W AX , ELECTRIC POWER, a
Ca A ND FUEL *
C. a
C* BA UX ,...(OUTPUT) P.T.U.S SUPPLIED M V £hI~ TLI ARY FUEL PER CD. FT . a
C’ CUT PANEL PRODUCT *
Ca a
C a M TBK ....(OUtPuiV) B .?.U. VA LU E OF THE BARK FUEL GENERATED PER a

C. CUBIC FOOT OF CUT PANEL PRODUCT a
Ca a
Ca BTEF ....(SUBa ) MILLION EFFECTIVE B,T ,U. PER UNIT OF FUEL FOR a
Ca NON—RESID UE FUELS a
Ca a
Ca PTFSI .,.,(INEE R P sAL) MILLION EFFECTIVE R .T.U .’S IN PROCESS mOOD a
Ca RESIDUE FUEL PER CUBIC FOOT CUT PANELS a
C. a
C a PTFU....(SUB2) B.T.U. VALUE OF FUEL PER UNIT OF FUEL IN a
Ca MILLION B.T.U. PER FULL UNIT a
Ca a
CM BT—,CCCCO .N—OT,00TPOT4 M,LL,ON$ OF SCYCOC — + —  •—E. .7 T,E BO’LE Q
Ca NY THE DRIER TO EVAPORATE ONE POUND OF MOISTURE *

0 Ca a
C. eTRH ,...(INPUT.OUTPU,) MILLIONS OF B.T.U. RE QUIRED AT THE BOILER a
Ca FOR HEATING STEAM PER CUBIC FOOT OF CUT PANEL PRODUCT
Ca a
Ca BTRM ,...(INPUT,OUTPUT) MILLIONS OF S.T.U. RE QUIRED AT THE BOILER a
C a FOR MISCELLANEOUS PURPOSES PER CUBIC FOOT OF CUT PANEL a
Ca PROCUCT a
Ca a
Ca BTRP ....(LNPUT,OUTPUT) M ILLIO NS OF B .Y.U. RE Q UI RED A T ~HE BOILER a
C. FOR THE PRESS PER CUBIC FOOT OF CUT PANEL PRODUCT a
Ca a
Ca ITTRT ...,(INPUT.OUTPUI) MILLIONS QF B.T.U. REQUIRED AT THE BOI LE R a
Ca FOR THE THAW POND PER COMIC ‘OUT OF CUT PANEL PRODUCT a
Ca a
Ca PTUS,.,.(INPUT) MIGHER HEATING VALUE IN MILLIONS OF I.T.U. PER *
CM POu~1D OF OWEN DRY PA PA FUEL a
Ca a
C’ BTIJC ....(INPIjT) HIGHER HE ATING V A LUE QF COAL IN MILLION B.T.U. a
C ’ PER TON OF COAL a
C. a
Ca BTUI....(SUNI ) EFFECT IVE B ,T .U.S PER POyNO OP WOOD OR SARK a
Ca RESIDUES FUEL a
Ca a
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CM NTI,F ....(IN PUT) HIGHER HEAT ING VALUE IN W ILL IO MIS OF •,T .u, PER a
POt)NO OF OVEN DRY FINES FUEL a

Ca a
C’ BTur (INPUT) HIGHER HEATING VAL UE OF NAT. GAS IN MILLION *

• 
Ca B.T .U. OF N A T U R A L  GAS a
Ca
C a RhJO...,(INPUT) HIGHER HEATING VALUE OF OIL IN MILLION $.T.U. •
Ca PER BA RREL OP OIL a
Ca a
C~ MTuW ....(INPUT) HIGHER HEATING VALUE OF EXTERNAL WOOD FUEL IN a
C’ MILLION B.T .U. PER TON OF WOOD FUEL ‘
Ca a
C’ MTVP ....(INTER NAL ) EFFECTIVE B.T.U. VAL UE OF FINES PER CUB IC a
Ca FOOT OF C UT PAN EL PRODUCT a
C’ a
Ca PT.R.,,,(OUTPUT) MILLION EFFE CTIVE S.T.U.’S IN WET WOOD a

0 C. RESIDUES PER CUBIC FOOT CUT PANELS a
Ca a
C’ CAU X ....(OUTPU T) THE COST OF AUVI LIARY FUEL PER CUBIC FOOT OP a
Ca C UT PANEL PRODUC T a
Ca *
Ca CC UF ....(IN PUT) THE COST OF WOOD RAW MAT ERIAL PER CUBIC FOOT OF a
Ca .001) RAW MAT ERIAL a

a
C’ CF RW ....(OUTPUT) CUbIC FEET OP WOOD RAW MATERIAL RE QU IRED PER a
Ca C OMIC FOOT OF CUT PANEL PRODUCT a
C. a
C’ Ck.H....(INPUT.OUTPUT) COST OF ELECTRICITY PER KILONATT .MOUR a0 
Ca a
Ca COPT ....(OUTP UT) THE COST OF FUEL PER MILLION AVERAGE EFFECTIVE a
Ca V .l .U. a
C M a
Ca CORM ....(INP UT) F .O.B..MILL MARKET VAL UE OF THE RESIDUE M IX a
C’ PER POUND OF RESIDUES *
C’ a

• C’ CORR ....(INTER NIL) WEIGHT OF RESINS REOUIREO BY PROCESS FOR a
• Ca CORE FURNISH PER CU. FT~ OF CUT PANEL PROOIJCT (IN POUNDS) *

Ca a
Ca C (IWW .... (INTERNAL) WE IGHT OF W A X  REQUIRED BY PROCESS FOR CORE ‘
Ca FURNISH PER CU , FT . DF CUT PANEL PRODUC T (IN POUNDS) a
C. a
Ca CRES... • (INPUTaOuTPU?) THE COST OF RESIN PEP POUND OF RESIN A
Ca a
C a CaA ).., .(INPIIT.OUTPUT) THE COST OF WAX PER POUND OF WAX A
C . a
C~ DM 1 (SuBI) DRY GAS HEAT LOSS PERCENT OF AVAILABLE HEAT a
C~ a
Ca OM(T....(SUB%) DRY BASIS MOISTURE CONTENT OF mOOD OR BARK FUEL •
C.
C’ DRYH ....(OUTPUT) FUEL VALUE REQUIRED BY DRYER IN MILLION a
Ca EFFECTIVE 4.T ,U. PER CUBIC FOOT OF CUT PANEL PRODUCT a
C. a
Ca EPOF .... (INTESVNAL) MILLION EFFECTIVE B.T.u,’S PEP POUND OF a
C. PROCESS D R Y  WOOD RESIDuE FUEL a
Ca a 0

C. tRiM .. ..(INTE RNA L ) THE EFFECTIVE B.T .U.’S PER POUND OF BARK FUEL
Ca *
C a ESI C ....(IPJTERPaA L ) ILLION EFFECTIVE B.T.U, PE R TON OF COAL a
Ca a
C’ EBTG.... (INTERNAL ) MILLION EFFECTIVE 6.7.0. PER MCF OF NAT . GAS a
Ca a
Ca EM TQ....(INT E RP.AI.) M ILLIO N EFFECTIVE S.T.U. PER BARRE L OF OIL *
Ca a
Ca EB TW ....(I’4TERM *L ) MILLION EFF ECTIVE B.T.U. PER TO N OF EXTERNAL a
Ca (NON—PROCESS RESIDUE ) WOOD FUEL *
Ca
C a EM WR ...,(INT ER NA L ) MILL ION EF FECTIVE M.T .U.’S PER POU ND OP a
C. PROCESS wEt WOOD RESIDUE FUEL a
ca a
C a EPF ,....(SURI) EFFICIENCY PERCENT OF AVAILABLE HEAT a
Ca a
Ca F ACR .... (INTERNAL) WEIGHT OF RESINS REQUIRED BY PROCESS FOR a
Ca FACE FURNISH PER Cu. FT. OF CUT PANEl. PRODUCT (IN POUNDS) a
Ca a
Ca FACT .... (INTER NAL ) MUMMER OF POUNDS PER BONE—DRY—UNIT a
Ca A
Ca FACW ...,(INTERNAL) .EIGMT OF W A X  REQUIRED BY PROCESS FOR PACE a
Ca F URNISH PER CU. FT~ OF CUT PA NEL PRODUCT (IN POUNDS) *
Ca a
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C a PPMC. ...(IN PUT .QU TPUT ) MO I S T U R E  C O N T E N T  OF THE WOOD IN THE a
C’ FINISHED PRODu CT (PERCENT 0,1). BA SIS ) a
C M S
Ca FPSZ,... (IPaTF.R N A L )  F IN I S H E D  PANE L S IZE IN SQUA R E INCHES a
Ca a
C. FNQPI....(OUTPI)T) NET FuEL V A L u E  R E Q U I R E D  IN M I L L I O N  E F F E C T I V E  a

B,T .U. PER CU, FT . OF CUT P AN EL PRODUCT a
Ca a
C’ FUEL....(OUTPUT) TWE UNITS ØF EXTERNA L NON—RESIDUE FUEL (BARRELS, a
Ca TONS , UP MC F) REQUIRED PER CUBIC FOOT OF CUT PANEL a
Ca PRODuCT a
Ca a

0 
C* GB. (OUTPU T) GROS S BOAR D WEIGHT OF PANELS PER CUBIC FOOT a
C’ UT PANEL (IN POUNDS) a
C ’ a
Ca GM C T ,...(SUMT ) OSILEP , NASI S M O I S T U R E  C ON T E N T  OF wOOD OR HAR K FUEL a
C. a
C~ IRF F .... (IN TERNAL ) POUNDS OF PROCESS a000 FUEL FINES AND TRIM S a
C. GENER A TE D PER CU. FT . OF CU’! P AN E L PRODUCT a
Ca a
(a  GRMC ....(INPUT . MOISTU RE CONTENT OF .0110 FURN ISH RA W  M A T E R I A L  *
Ca VEPOPE ENTERING PROCESS (S O,D,) a
Ca a
C’ ~~~~~~~~~~ flUT~~’IT ) POu.j i~DS OF GREEN WOOD RA a MAT ERIAL REQUIRED a
Ca PER Cii. FT , OF CUT PANEL PRODUCT a
Ca a
Ca GRMF ... .(INTE RNAL) POUNDS OF PROCESS WOOD FUEL FINES ACID TRIMS a
C a AVA ILAB LE (AFTER DEDUCTION OF THE NON—RENEWABLE LOSS) a
C. PER CUeIC FOOT OF CUT PANEL PROOUCT a
C. a
Ca GMDO, ...(OUTPJT) POUNDS OF OVEN D R Y m4131) PEQ uI RTI) PER CUB IC
C a FO O T UF CUT PANEL PR ODUCT
Ca a
Ca 6.OO..,.(IPaTERN,L) GROSS OVEN DRV WEIGHT OF PAR TICLEB OAII D a
C a OUT PUT PER CUBIC FOOT OF CUT PANEL ‘QODUCT (IN POUNDS) a
C’ a
Ca GWTF ....(INTERN &L) GROSS POUNDS OF FURNISH (WOOD PLUS ANY a
Ca RECYCLED TRIMS) PER CUBIC FOOT CUT PANEL PRODUCT a
Ca a
Ca  HH(~ (Suibi ) HYDROGEN M E A T  LOSS PERC fN T OF A V A I L A B L E  HEAT a
Ca a

C’ M H TV . , , , u $ U B I)  THE ,IT LIHER H E A T I N G  V A L U E  OF A wOOD OR BA R K  FUEL a

Ca IN M .T .U.S PEN PCU ND a

C’ a
C. IFOP ....(INTE RPI*L) INTEGER OPTION VA R iA B LE SPECI FY ING THE TYPE OF a
Ca FUEL BEI NG USED, OIL, COAL. C,AT~ GAS OR WOOD a
Ca a
C . IUPT ....IINP U T) AN OPTION VA ’hI &BLE TO SPECIFY ‘THE K~~hD OP a
C’ OU TPU T TO Ill D ELIVERED IN COLUMN TWO OF THE PRINTOUT a
Ca a
C~ IoP~~....(INPuT) AN OPTION VARIA BLE TO SPECIFY THE K IND OF S

C. (TU T P I JT TI) M E O L L I V E R E D  I” COLUMN THREE OF THE PRINTOUT A

C. a
Ca ITuP .... (INPUT) APi OPTION VARI A B L E TO SPECIFy AM E THIR OR NOT a
Ca TRIM S MILL BE ~&CYCLED AS F URNISH (QaR (CYCLEO. ~,TRtMS a
Ca USED AS FUEL) a
Ca a
Ca NA .F ....(INTERNAL) AN OPTION VA RIAB LE TO CONTROL THE TYPE CF a
t.  A UXILIA RY FUEL BEING USED (1 FOP OIL, Z FOR NATURAL GA S) a
C’ a
C’ P.COP....(INP J T) AN OPT ION V A R I A B L E  TO CONT ROL THE NUM BER OF a

0 Ca COPIES OF PR INTED OU~~ UT (I TO 10) a
C. *
Ca NOPE... • (INPUT) AN OPTION VAR IABLE TO CONTROL THE WIDT H OP a

C’ THE PRINTED OUTPUT (3 OR 5 COLUMS OF DATA) A
Ca a
Ca OOAC ....(IN Pt,T) MO ISTURE CONTENT OF THE MOOD COM ING OUT OF THE a
Ca ~N’E~ (5 0.0.) a
C’ a
Ca 1 Lu.P....TI NPUT .CIIITDUI) THE OVEN DRY aF IGH T OF THE PRE SSED PAN ELS a
C. PER CJMI C FOOT CiA PANEL (IN POLINOS) a

C’ a
Ca flDwa .,..(CII JTPIJT) TWE OVEN DRY WEIGHT OF .000 AFTER PRESSING a
Ca )N A CuBIC FOOT OF RRE5SEO PANEL (IN POUNDS) a
Ca a
Ca P (INTE RNA L) PRICE O~ FUE L PEST E FFECTIV E R.T.U. a
Ca a

~a ~CC I .,..(IN01IT) PERCENT ~~ T HE PRODUCT THAT IS COPE FURN ISH a
Ca a
Ca PC CP .,..(IN PuY) PER CEN T (‘F ~~~ PRODUCT THAT IS PA CE FURNISH *
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C a  a
C ’ PCOL ....(INP uI T) PR ICE ~P Coa l IN DOLLARS PER TON a
Ca a
C a PCJN ,...(OIJT PJT ) T ..E ~WOF I T CO~ TR INOtI ON AS THP NET SA LES W A L U E  a
C ‘ I’ .iS ? H( W A . . I A B L (  C O S T S  o~ PR O D U C T I O N  PET CUBIC FOOT a
C. OF C u T  PAN E L PRODUCT a
Ca a
C. PCWA ...,(Uu T.UT) THE P i W J~~IT  CONTRIu,UTIr) N RATIO (RATIO OF THE A
C. PROFIT CUN TRIM uTION TO NE T SALES V A L U E ) a
C’ a
Ca PCT6....(I~.PUT,Ou!PUT) VO LUME RATIO OF BARN TO mOOD IN THE a
Ca ROUNOM000 PA. MA IERI AL EXPRESSED AS A DECIMAL a
C’ a
Ca PCTF .... (!caPu V,OUTPUT) THE RECOV ERAB LE PERCENT FINES—LOSS IN a
Ca C UTTING AND CHIPPING (IF R A W  WOOD (PERCENT OP RAW mOOD) a
Ca a

~. PCTR ...,(5uB1) PERCENT EXCESS A IR IN RESIDUE FUEL COMBUSTION a
C’ (A SSIGNED A VALI ,IE OF aDS By THE PROGRAM)
C. a
C’ RCTT ....(UUTPUT) PERCENT OF PART ICLE BOARD OUTPUT THAT IS CUT a
CA A W A Y  AS TR IMS a
Ca a
C. PEPM ....(INTERNAL) A PERCE NT O~ THE FI NE S GEN ERA TED TMAT IS A
Ca P E R M A N E N T LY  LOS’ INO~ .RECOVE PA8LE LOSS NOT TO BE
C. CON FUSED WITH ‘PCTF’) a
C. a
C. P~. (INT ~ STNA L ) COS T OF EXTERNA L PURCHASED FUEL, EXCLUDING a
C ’ A u X I L I A R Y  FUEL PER CU, FT . CUT PANELS a
Ca a
Ca PGAS..,. (IN PUT ) PRICE OF NATURA L GAS IN DOLLARS PER MCP a
C’
C. ØOIL.... (INPUT) PRICE OF OIL 1 DOLLARS PER BARREL a
(A  a
C ’ ~

5 L~ (INPUT ) THE LENGTH OF TAl E CUT PANEL PRODUCT IN INCHES a
C. a
Ca PP.Q..,~ (INPUT) T~4E .10TH OF THE CUT PANEL PRODUCT IN INCHES a
C. a
C. PR (O UTPUT) THE PERCENT OF THE OVEN DRY PANEL PRODUCT THAT a
Ca IS RESIN . WY HEIGHT a
C .  a
C’ PRRC,...(INPUT) TNE REQUIRED RESIN MEIGHT PERCENT OP CORE FURNISH a
C. a
C. PN’F ....(INPU T) THE REQUIRED WESIN 4TIGHT PERCENT OF FAC E FURNISM A
C. a
C’ P TtG,..,(INPUT) THE .10TH IN INCHES OF THE STRIP OF TRIMS CUT a
C’ A m A Y  ALONG THE PANEL LENGTH (AVERAGE FIGURE ) a
Ca .
C a PT .D,.. .(Ip .PUT) THE W I D T H  IN INCHES OF THE STRIP OF TRIMS CUT a

A W A Y  A LO NG THE PANE L WIDTH (AVERAGE FIGURE) a
C’ 

(OUTPUT) THE PERCENT OF THE OVEN DRY PANEL PRODUCT THAT a
Ca IS m A X ,  MY WEIGHT a
C’ a
C’ P.OO.... (INPU?) PRICE OF EXTERNA L .000 FUEL IN DOLLARS P~ W TON a
Ca a
C’ PWRC...,(!P,PIJT) THE REQUIRED W A X  PERCENT OF COPE FURNISH a
C’ a
CA RIRF ....(INPUT) THE REQUIRED aA X PERCENT OF FACE FURNISH a
C a
Ca R a3P,,.,( ~~p ,PU7) TN( PERCEN T OF GREEN WOOD RAM NAT F.RIAu . W H ICH IS ~
Ca LOST AS SCREENED NET RESIDIJIS IN THE PROCESS FROM THE a
Ca OEBARKEP TO THE DRYER BUT WHICH HA Y BE RECOVERED AS a
Ca ‘wET SCREENED’ WOOD FUEL a
C. a
C~ PDNC....(OUTPUT) THE COST OF a000 RAM MAT ER IAL PER CUBIC FOOT a
Ca OF CUT PANEL PWOQUCT a
Ca a
C’ RISR ...,(QUTPUT) PANKE? VALU E 00 REALIZATION FliP EXCESS RESIDUES a
C’ (ASSUMES EXCESS RES IDUES ARE MARKETED IN A M IX W ITH a
Ca AMOUNTS OF EACH RESIDUE TYPE PROPORTIONAL TO AMOUNTS a
C’ PRODuCED) 0(R CU. F T . CUT PANEL PRODUCT A

C’ a
C’ DESV .... (OUTPUT) MARKET VALUE OP RESIDUE MIX PER BONE—DRY—UNIT A
Ca (~ SQO POUNDS) a
Ca a
C~ RBaM ,,,.IINPPJVaOUYPUT ) THE REQUIRED *ILO .AtT—HoUR$ OF ELECTR ICITY a
Ca PER CUBIC FOOT OF Cur PANEL PRODUCT a

C’ a
C a 5ALE. ...(INPI.IT .OUTPUT) THE PIfT SALES VALUE OF THE CUT PANEL A
Ca PWOD (ICI P(P CUBIC FOOT a
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C. a
Ca SGH’....(INPuT) THE OVEN DRY SPECIFIC G RAV ITY OF THE BARK a
Ca a
C a SC.RW....(IP.PUT,QUTPUT) THE OVEN OPT SPECIFIC GRAVITY OF THE MOOD a
CA MA W  MA TERIAL a
CA A

0 Ca SML ISUM I) SENSIBLE HEAT LOSS (HEAT LOSS DUE TO pOISTURE ) a
C. PERCENT OF AVA ILABLE PlEAT a
C’ a
C• I) (S L’BI) TEM PERATUR E OF RESIDUE FUELS AND FURNACE AIR a
C’ PEF1)RE COMBUSTION IN DEGREES FAHRENHEIT a
C’ a
Ca T2 (SURI ) STAC H GAS TEMPERATURE FOR COMBUSTION OF RESIDUE a
C’ FUELS IN DEGREES FAHRENHEIT A
Ca
C’ TBTG... .(OUVPJT) T O T A L  FUEL V A L U E  G E N E RA T E D .  M I L L I O N  E FF ECTIVE A
C’ B.T .U. PEW CUBIC FOOT ~F CUT PANE L PRODU CT ‘
C. a
C’ T M T I E • ... ( O u

~TPIiT) Tu I TA L FUEL VAL IE R E C O I P E D  BY DRYER AND M R O CE SS ‘

C’ STE AM , M I L L I O N  B .T .u. PEST CUR IC F oul ! OF CUT PANEL PRODUCT a
C. a
Ca TCOH ....(OU TPIJI ) THE 0~ YE R HEAT PORT ION OF MEAT ENERGY COST
C’ i’EN Cu PIC F O O T  OF CUT PAN EL PRODUCT A
C. a
Ca TCFR ,...(INTERIILL) THE TCTA L COST OF Fu E L  PER CUBIC FOOT OF CuT a
Ca RAI ’.EL PRODUCT (IP.CLUOES COST OF AUXILIARY FUEL)
C. a
C’ TC4.,...( CuT PU T) THE TOTAL COST FOR ELECTRIC ROwER PEP CUBIC a

C’ FOOT OF CUT PANEL •RODUCT a

C’
Ca TCPS .. .. (OUT ~ OT) THE PROCESS STEAM SHARE OF TOTAL H E A T  ENERGY
C’ C O S T P(P C IM IC FOOT OF CUT PAN EL PS

~OO&’C T a
C’ a
C~ TC NL...,(O.TPUT) TOT AL COST QF RESIN PER CUBIC FOOT OF CUT a
C. PANEL PROQ JCT a
Ca A
C’ TC ,a ....(UUTPOT ) TOTA L  COST OF m A X  PER CUBIC FOOT OF CUT PANEL a
Ca PRODUCT a

0 Ca . a
Ca TAlL (SUB)) TOTAL HEAT LOSS PERCENT OF AVAI LABLE N EAT a
Ca
Ca TIYL...,(INPUT,OIJTPUTT AN ALPHANUMERIC ARRAY FOP THE PRINTED a
Ca OUT PUT TITLE WH ICH MAY BE SPECIFIED IN THE DATA DECK a
Ca *
Ca T M M I , . . . (IN T E R N A L )  POUNDS OF TRIMS GENERATED PER CUBIC FOOT OF a
C’ Cut PANEL PRODUCT a
Ca
Ca TNVC, ...(OUTPUT) THE GROSS VARIABLE COST OF ENERGY AND R A W  a

C’ MA TE RIALS FOR THE PRODUCTION PROCESS PER CUBIC FOOT OF a
Ca CUT PANEL PRODUCT a
Ca a

C’ TRES....(OIJ Y PUT) TOTAL WEIGHT OF RESIN REQUIRED IN POUNDS PER a
Ca CUBIC FOOT OF CUT PANEL PRODUCT A
Ca a
Ca TRHS ,...(INTE RNAI. ) SQUARE INCHES OF TRIM LOSS PEST PANEL a
Ca a
Ca T W A X ..., (OUTPUT ) TOTA L WEIGHT OF WAX REQUIRED IN POUNDS PER a
C’ CUBIC FOOT OF CUT PANEL PRODUCT a
Ca a
Ca V(I,J),,(OUTPUT) TWO DIMENSIONAL ARRAY FOR STORAGE OF OUTPUT a
C’ V ARIABLES AND CONVERSION TO NSF AND CUBIC METER BASIS a
Ca YA S IS a
Ca a
Ca .BMC.,.. (INPUT) THE MO ISTURE CONTENT OF THE BARK (PERCENT a
C a OVEN DRY BASIS) A
Ca a
Ca woR (OUTPUT) WEIGHT OF RESINS IN THE PANELS (IN POUNDS a
Ca PEP CUBIC FOOT OF PRESSED PANEL) a
Ca A
Ca wOw ,.,..(O UTPUT) WEIGHT OF WAT ER IN THE PANELS (IN POUNDS PIP a
Ca CUbIC F OOT OF PRESSED PANEL) A
Ca a
C’ .T.D,..,(S UWI ) WEIGHT OF DRY FUEL PEP POUND OF GREEN OR sET a
Ca mOOD UN BARK FUEL a
Ca a
Ca WTW R.... (INTE RNA L) POUNDS OF WET WOOD RESIDUES GENERATED PER
CA CUbIC FOOT CUT PANEL PRODUCT a

C’ a
Ca u.X .....(OUTPU1) WEIGHT OF wA X IN THE PANELS (IN POUNDS PER a
C’ C UBI C FOOT OF PRESSED PANEL ) a

-18-

— - 
—

~~
- 

- 
—‘- 

- 
- - ---- 

~~
-- -

~~ 

-



F ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
DIMENSION V (S.41O),TITL (bQ ).P (IS) PS I
MEA D(5 ,1) CCUF .SGPM ,GRMC ,PCTB,,B MC,50BK,CRIS,P,I*P,PRRC .CWAX .PWRP, PB 2

IPWR C, 00MC ,PCTF,eCF F ,PCCF.OOWP,VPMC,PTLQ,PTN I).P.50,CORN.CKWH ,BTUF , PS
2BT UK ,BTITO.BTR P, MTPT , BTRM,BYPW ,RNWH .RPWD,PPLG.SAL( ,PGAS,POIL,PwOO, PB
TPCOL ..)TUG ,STUO,BTUm .BTUC .ITOP ,TOP ),IOP2 ,NOPT ,NC (IP,(TITL (I),I.1,O . S

~ IORMAT(o (7(p$o)#),RII,12/ (2OAA) ) PB 6
V (t.I)XSA LE 

~~V (l,T3 )IOQWP 
~B B

V ( * , 3 I 1 ) a I l W W H  PB ~C aa*  WAT E R wT , IN CU. PT , PRESSED PANEL (M .C. B A SED ON 0.0. UT .) PS 10
M r W X O O w O a P P M C  PB II
V ( I , I f l S W O w  PB 12

C .a~ RESIN .T , IN Cu . PT , PRESSED PANEL .EXCLUOING RECYCLED TRIMS RESIN P5 I)
,DRIODWPa((PCFFaPVPF),(PCCF .PRRC )) PB (a
V ( I , I R ) : w C ,Q PB 15

C aaa a A X  aT , IN Cu . FT~ PRESSED PANEL—EXC LUDI NG RECYCLED TRIMS WAX PS lb
m,AIOOWPa ((PC FFaPMPF).(PCCFaPaRC)) PS (7
V (l, 15)ZW .* PS ES

C a., 0.0. .t . CF .5000 (OR ‘FURNISH’ IF TRIMS RECYCLED ) ) tV CU. PT , PA NELPS I~CDW...ODmP—MOR .maX PB 20
V(j,I7)ZOD.M PB 21

C a.. aT . OF PAN ELS INCL UDING MOISTURE /CU. A T , PB 22
GbmZ OO WP.aO. P5 23
V (I,II)ZGbi PS 20

C aaa RESIN WEIGHT PE RCENT OF FURMISH ,wAA AN D RESIN IN 0.0. PANEL PB 25
PRIaOQlQOwp PS 2*

C ..a wA X W E I G H T  PERCENT OF FURNIS H ,W A X  ANT) RESIN IF . 0.0, PANEL PB 27
PazaaYIDD,P PB 2$

C aaa SQ uARE INCH OF TRIM LOSS PER PANEL PS 20
YQWSz ((PTLGapPLG) .(PTwD,(pPWD,(~~.0apyL6))))a2 O PB 30

C a.a FINISHED PANEL SIZE IN SO. IA,. PB 31
FPSZIIM LGaPP.D PB 32

C a a a  P~~Rf.~~P,T OF GRO SS OU TP UT T H A T  IS T R IMS P5 33
PCT?STRMS, (FPRZ,?PMS) P5 30

C a,, 0.0. aT~ (‘F GROSS Ou TPUT PER Cli . Fl , TRIMMED FINISHED PANELS PB 35
0 GWCOZOD .PAC ).O /(1 .0—PCTT )) P5 3*

C a a a  .~~~cHT OF FACE RESINS REQUIRED PER Cu . FT. CUT PANELS PB 37
FA C R I G w O O a P PR F a P C F F PB 3S

C a.. ,E IGMT OF CORE RESINS REQUIRED PER Cu. FT . OF CUT PANELS P5 30
CORRZGa I’OaPI ACaPCC F PB ISO

0 C a a a  .FjGHT (iF FAC E .AX REQ UIRE D PER CU. FT . OF CUT PAN EL PRODUCT PB RI
FACWZQaOQ a PwRFaPCF F PB il ~C a a a  aEIGHI OF CORE m A X  REQUIRED PER Cu. FT . OF CUT PANEL PRODUCT 43
COP.:GwCDaPWQ CaPCCF PB MA

C a.. TOTAL WT~ OF RESI N REQUIRED/CU. FT. CUT PANELS PS 45
TPES :FACP,C ORP 

~B ~$bv ( t , 2 1 ) : T R E S  P8 ~,C aaa TOTA L *T. OF A X  PL u J I PT O / C U .  P T , CI T PANELS PB lAB
T~~A X X FA C m sCORW PB ITO

v(l.~ flzTsA X 
- PB 50

C aaa TOTAL COST OF RESIN/CO. FT. Cul T PANELS P5 51
TC STE.TRESa CRE5 ~~ 32
V(l.3)aTCRE PB ~~C a.. T O T A L  COST OF W A X / C U .  A T,  CUT PANELS PB 5R
TC M X a T m A V a C W A I  PB 55

J V ( 1 , I S ) s T C w X  PB Sb
C a .a GROSS LBS. QF FURNISH NEEDED/CU. FT. CUT PANEL PB 5~

GmTFS(G mOO— (TmAX ,TR ES)) PB SB
C ..a QRQSS 7,0, LBS. OF MOOD NEEDED IF  TRIMS ARE NOT RECYCLED P5 59

IF(ITOP .EQ . I) GM OI)s(GMTFa (I.OI(I,0.PCTF)))a(I.0/(*.O.PMSR)) PB SO
C *** LBS. OF TR IM S GEAT ERATE DICU . Fl , CUT PANELS PB *1

T MW T S G W O O a P C T T  p
~

C aaa GROSS U.O. L~4S. OF wOOD NEEDED IF TRIMS ARE RECYCLED PB *3
IF (ITOP .EU. 0) GWOO$(GaTF—(0.SaTMWT))aU.0/(3 ,0—PCTF))a(I,0/(l.O—PS 64s
(P.5W)) P~ *5
V (I.IB)*GmOI) PB 6*

C aaa  GRO SS LBS. OF GREEN wOOD NEEDED/CU. PT , CUT PANELS PB 61
Ge,DaI;WnDa(1 .O.GRWC PB SB

P8 69
C aaa  CU, FT . OF ROLjNDWOC,D NEEDED/CU. FT . CUT PAN ELS PB 10

CA RWSG .OOa(i.O/ b2.ISaSGRW )) PB TI
V(l,20)SCAW. PB 72

C A .a LAS . OF GEN ERAT E D DRY FUEL FINES AND TRIMS/CU. FT , CUT PANELS PS 73
IF(ITO P .15. 0) GIIFFS((GNYF— (O,3.TWWT))a (l.Ql (1.0.PCTF))) .(GWTP— (OPS 10
I.5aTPT1Tfl.O.SaTMWT PB 15
IFUTOP .PQ. I) GRFF$ (GaVFatl ,0/ (l.0—PCT F))—GUTF),TM .T PB 76

C a.’ PISIWI Y NE NON— R(WEaABLE FINES LOSS PERCENT (PERMANENTLY LOST) P5 77
PEP W a O ,03 PP 75

C a~~. LPS OP GENERATED DRY WOOD FUELS MINUS THE NONaRENEWABLE LOSS PB 70
GWMFS GR FF . (GR FPa PEPW ) p• •o
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C “a b. T .U. V A L U E  OF DRIED WOOl) FUELS/CU. FT . CUT PANELS PB 51
CALL S l 8 1 ( 4 T J F .O D’C ,EBOF)  •B 52
W T V FRGITWF’ (T.O.ODWC)aERDF PB •~V ( I , 2 9 ) a N T V F  PB so

C a.’ POIJF.OS OF aET SCREENED MOOD RESIDUE FUEL (FROM D E PA RW E R) PP 55
. .TmPX GP O a J ,5R so

C “ a h.T ,U, V A LUE ‘IF M ET SCREENED .000 RESIDUE/CU. FT . CUT PANE L P5 87
o I CALL SUNI (~(TUF .G NMC .EMWP) pp ,

~B T . M X a T W R a E$WS( p~ •q
C ~aa  TOTAL B.T.ui .,AL JE OF GENERATE I) wOOD FUELS PB 90

B I F R* BT V F . NT W P  P5 91
C •aa ~.T.U. V AL IJE OF BA R R / C U .  FT . CUT P ANELS P~ 02

CALL SUBI(B TUA .WB MC .E BTB) P8 93
HTSITXPC T$.(SGuAW /SC.R .q ) .GI)MOaEBTS 90
V(I ,3 0)sBTMR 

~~C a,a TO TA L FUEL VA LUE GENERATED/CU, FT. CUT PANELS 08
TPTG,IVT FRWBTSK PB 97

C ~aa WEIGHTED AVER AGE EFFECTIVE B.T .U. PER POUND OF RESIDUE MIX PB 95
A PTR ITBTG I (GRNF+WTWP,PCTBaGRWDa(SGBK/SGRW) ) p

~ qq
V(I,31 )zTBTG PB 100

C “a F~.EL V A L U E  IVE J I I IRED 54 Y O RY E W / C L J. FT . (.UT PANELS PB (01
DWY$$ (G ODAGRMC_QwOOaEjD HC )aBTPD Pb 102
.(I.23 SDRYF( PB *03

C ,aa TOTAL FuIEL VALUE RE IlIIPED. DRYER AND PITOC . STEAM/CU. FT . PANELS PB 104
TBTRsDRYH+BTRP,STSTT.STRN,BTPM PB 105
V ( I . 20 ) S T STR 

~s ioa
C .aa A UX F IS THE AVG. PERCENT OF GENERAT ED b.T.U.’S THAT MUST COME PB 107
C “a FROM A UXILI ARY OIL FUEL FOP B.T .U,’S GENERATED WIT H WOOD FUELS PA (06

A LTX FSO .(5 PB 109
C aA*  NET EXTERNAL FUEL b.T.U, REQUIRED/CU, PT , CUT PANEL PB 1(0

FRQNZTBTR—(TBTGa (I ,O I U . 0 — A U X P ) ) )  P5 111
IT (PROF. ,LEa 0.0) PRQNSO.O P5 112

• V (I.32)ZFRQN lB 115
TCF N.O,O PS 114

• TCPSzO.0 PB 115
tC0’4a0,D P5 tib
FUEL.O.u P5 117
IF(FR QN .LE. 0.0) IFOPSR PB (1$

~5 (10
CALL Su82 (BTUO.EBTO,0) 0 PB 120
CALL SUPZ (BTUC,EBTC,1) ~~ 121
CALL SUPZ (STUG,EBTG,2) PB 122
CA LL SUBZ (’TUW ,EB Ta ,3) PB 123
P (l )*POILA (EBTO ,a—I ,U ) PB 124
P(2JzP C DLa(E~T T Ca a—I . 0) lB 125
P (3)IPGASa (EBTG aa .L,0) ~~ 126
l(M)aPU0Da (1.0~ AU MF)a(EBTWaa~ I .0),(POIL.AOXF .(EBTDaa—I,0)) PB 127

C aaa  FIND THE CHEAPEST AUX ILIARY FUEL (OIL OR NAT . GAS) PB 12$
IF(P (I) •LT. PU)) AIAX F Z 1 

- PS 129
IF P (3) •).T. P (1) ) NAXF .3 P5 (30
IF (IFOP .EQ. 41 GO to so PB 131

C a,, FIND THE CHEAPEST EXTERNA L FUELI OIL, COAL, GAS, OR wOOD PER STU PB 132
IPOPsO PB 133 0

KSIFOP ,1 ~~ 13$
00 (0 Is2.4 ~B 13S
IF (P(I) •LT, P(M)) XII PB 13*

10 CONTINUE PS 137
IFDPI (W—I ) PB 13$

C aaa TOT AL COST OP EXTERNAL FUEL PER CU. FT. CUT PANEL PS 139
PFIP(R)aFRQN PS ISO

C a a a  CALCULATE IJFIITS O~ E XTERNAL FUEL PEQUIRED, BSL. DII., MCI. NAT , PB 1*1
C aaa GAS. TONS COAL OR TONS WOOD (EXCLL’OING AUXILIARY OIL) PB 102

IF (1F00 •EQ . 0) FUELIFRONa(ESTOaa .1,0) PB 103
IF (IFOP .15. 1) FIJELIFRQNa-(ESTCaa.(.O) PP 105
IPTIFUP .15. 2) FUELIFRQNa(tST a.—1,0) PB 145
IF (1F00 •EU. 3) FUEL S(FPOW— (AUX Fa FR QN ))a(E STWaA —I, 0) PB (06

C aaa  wEIGHTED AVERA GE COST PER MILLION EFFECTIVE S.T,U. OP FUEL P5 147
IF (IF UP .EQ. 0) COMTSP(I)a((FRQN/T5TR)+ ((TBTR—FRQN)/TBTP).AUXF) PB 108
IF(IFOP .E 1. I) COBTIP (2)a( (FRON/T5TR),((TSTP.FPQN)/TPTR)aAUXF) PB (49
IA (IFO P .E~~. 2) COBT .P (3 )a ((FRQN /TSTR )a(( TBTR— FRQN )/TB TR)MAUK F I PB 150
IF (IFOP JO. I) COB!IPIs)aFRON /TSTR ,P(I)a((T5TR—ARON)/ TITR)*AU IP PB (SI
RISP II,,O PB 152

~~ CONTINUE PB 155
V (I,33)IFUIL PB (55

C aaa CALC ULaTE NA JAI L IA R Y FUEL NEEDED (AUXI) P(R CU. FT . CUT PANEL PB 135
C A a a  UNITS OF A U X I L I A R Y  FUEL REQUIRED TO BURN RESIDUE S PB IS6

1F ( N A ( F  ,t Q ,  I) IUXI$ (AUIF/(I.O.AUXF))atBTGa(EBTOaA—l.0 ) PB 157
I F ( NA , F  .EQ, 5) A U* I I ( A UX P # ( 1 . O . A u V F ) ) a T B T G a ( E 0 T G a a — l . 0 )  PB ISO

C .aa A ’JXI4) A R Y FUEL REQUIRED IF ONLY WOOD FUEL (INCL, RESIDUES) IS USEDIS ISO
IFUFUP •G1. 5 ,~ ‘sD , ‘TA X I .15. U AUlI*AuxpatStpa(ESTOAa.I.0) 95 (60
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IFUFOP .G1. S ,AAT O. NA X A  .15. 3) AU*I*AV XFaTBTRa (E$TG.a.-1.O) PB 161
v ( I , 3 S I X A U A I  PB 102

C a.. B,T,U.S SUPPLIED NY AUXI LIA W Y FUEL PER CU , F? , CUT PANEL •B 163
IF (N A XF .10. 1) BAUX I A U X Ia EB T O PS 16”
IF(N*XT .10. 3) BAUX ,aU XI .EBTG PB *65
V(1,37) .BAUA PS *66

C a” CALCULATE COST OF AU X ILIARY FUEL PER CU. FT . CUT PANE L P5 107
ZF (NA*F .1W , I) CA UX.AUXI ,POIL PS *66
IF (NAXF .~ Q. 3) CAU *IAU *IaPGA S pe iee

C ‘a’ TOTAL COST OF PURCHASED FUEL PER CU. FT . CUT PANEL PB 170
TCFRSC&UK,PF P5 171
TCDM. (DRYM/TBTR )aTCFR P5 112
TCPS.ICFR— TCDH PB 173
IF(IFO P .aE , TI) GO TO SO PB (7$

C .aa RESIDUE REALIZATION IF EXCESS RESIDUES ARE AV A ILABLE PB ITS
RESRI (TBTM .(1 .0 .AUXF)—TBTG) , (ABTRaa (.O),CORM PB ( lb

C a’ . a F L f ,MTED AVE RAGE COST PER B.T .U. PB *77
IF ( P o ,A X F  ,f~~, 1) COBT .POILa( !BTOaa—I,O) aAUXF PB 17e
IF(N AXF .EQ. 3) COBTIPGAS . (EBTGaa— I,O )aAUXF PS 110

SO CONTINUE PS (60
C ,aa FA CTuAPP ROX . PO u)NO5 PER BONE DRY UNIT OF PROCESS RESIDUES PB *51

FA CT I2TTOO .O PB 112
C a’. R~ 5V.vA lUE OF PROCESS RESIDUES/BOO PB - 183

IVES VICORM aFAC T PS (Ba
C •‘. COST OF ROUNDM000/CU . A T ,  CUT PANELS PB *55

PDwCSCFRW*CCUF PB ISO
V (l,2)sROWC PB *57

C a.a COST OF ELECTRICITY PB *88
TCXW.RRaHaCK.H PB ISO

C aaa TO TAL NET VA RIABLE COST/CIJ . FT . CUT PANELS P8 190
TNVCS RQWC,TCRE,TCWX .TCKa,TCPS.RESR,TCOH 95 (91

C a.. PRO FIT CON TR IBUTION AND RATIO TO SALES VALU E PB 192
PCONISAL€ TNVC PS (93
PC RAXP CON/S A LE PS iqa- 
V (I.S)*TCKW P8 105
V (1,b )ZVCOH PS (9~v(l, 1)rTCPS PS 107

PB jOB
V ((.9)STNVC PB 190
V ((.iO)XPCO’. •5 200
V(I.24)XBTRP PB 20%
V(l.?S):STRT PB 202
V (1,26)ZBTRH PP 203
V (I,27)SB TRM PS 204
VU ,36)SbTwR PB 205
I F (IIOP .15. 01 PCTT:0.5.PCIT PS 206

C a” PB 207
C aa~ A N A L Y S I S  OF S E N S I T IV I T Y  OF As ET VAR IABLE COST 10 THE COST . ON A N 95 208
C “ a IN PUT MAS TS, OF R(iUNDm000. RESIN . ,AX . ELECTRIC POWER. AND FUEL PS 209
C ‘‘a ~p 2(0
C a.a SEN SITIVITY TI) POUN0400D COST (ROUPTUwODI) COST/CU. FT. a K ) P8 21%
C ‘a. flVC I (CFRw)a (CCUF ) f (TNVC • RDWC) (Y IA aX $5) P8 212

AI ICFRU PS 213
81.TNVC’RDWC - PS 2*0

C aaa SENSITIVITY TO RESIR COST (RESIN COST/LB. $ K ) PB 2 15
C aaa TNVC a TTRES )a (CRES) P (TNVC — TCRE) (YIAaX+8) PS 236

A2ITRES PS 21?
S2$TNVC— TCRE PB 21B

C a” SENSITIVITY TO W A X  COST (WAX COST/LB . a X ) PB 210
C aaa TNVC a (TWAX) * (CWAX) P (TNVC — TCW X ) (Y IAaX sS ) 98 220

A 3a T W A X  p5 221
B3 ,TNV C—TC W * P5 222

C a,. SENSITIVITY TO ELECTRIC POWER COST (COST/KWH a K ) P5 223
C “ a TNVC a (RRM H)a(C XWH) • (TNVC — TCKW) (YaA*X.S) P5 224

p~ 225
SII$TNVC— TCKM PS 226

C “a SENSITIVITY TO FUEL COST (PRICE OP FUEL/FUEL UNIT ~ K ) PS 227
£F (IFOP .1W. 0) BSI T NVC FUILaPOIL Pt us
IF (IFOP .10, 1) 55$TNVC..FUELaPCOL ~~ 22’
IF(IFOP .E0. 2) BSITNVC— FUEI. aPGAS PS 250
!F(IFOP .10, 3) B5ITNvC— FSJELaP WOD PB 23%
ASIFUEL 95 232
Ab.A 7J *I PS 235
B6ITMVC’CAUX P5 230
IF (IFOP .10. 0 ,OR. 1109 .10. ~~) A3$A3006 PB 235
IF (IFOP .10. 0 .OR , 1109 .10. 2) 85 155—CAD S PS 236

C a.. PB 237
C aaa  DETERMINE OUTPUT VA R IABLES PB u S
C” .  PS 230

DO oO NX7, 37 P5 250 0
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(A (IOPI ,E5, 0) V(2,M )$31,25AV((. M) PB 24!
IF (lO P) .10, I) VU,M)a20.633333aV((,M ) PB 242
(F (lOP ) .10. 2) v(2.’4).b2,Sav(j,M ) PB 21)3
I’ (IO PI .15, 3) V(2,M)152.05333,V((.W) P9 244
IF (*QP ( .EI). LI) V(2,M)IlI1,6667aV((.M) P5 245
3F (l OP? .10. DI v(S,M)$III..bA7 .V(I,M) PB 21)6
IF (t OP? .10. (1 v(3,’4)s20 .B33333,V (1,M) PB 247
I~ (I’)P2 .E’J. 2) v (3, M)a 62 ,SaV ( (,M) PB 246
IF (1 O~ 2 .10. 3) V (3,M)I5?.OBSS3aV( 1,M) PB 249
(F (lOP? .EQ. II) V(3,M).35.SIav (l ,W) #8 230
IF (NOPT .15, 1) GO TO 60 PB 25*
V (a ,W)IS2.0BUSaV (j.M) P~ 252
V(S,W)135.3IaV( 1,’4) PB 253

60 CONT INUE PB 251)
J R (WOPT .W1. 3) J~ 5 PS 255
LI (NOPT .EQ. 3) Ja3 Ps 256
PR$IOO ,O’PR 95 237
P a IOD ,OaPW p~ ~55
FP$CIIOO.O aFPMC PB 259
PC MA $IOO ,OaPCRA P9 260
PC*F alOO ,OaPCT F PB 26*
PC T T $ I 00 .O’PCTT PB 26?
00 998 R $ ( , ( Q  P8 263
(F (a .GE, (NCO P+I)) GO TO 999 PS 2o0
IF (NORT .1.1. 1) WR ITE (b, lO ) (TITLU .I$1.oO) PB 265

10 F O R M A T ( ’ l ’ , j ( 2 5 X , 2 O A I I I ) / / / )  P8 266
IA (NOPT .10. 3) WRITE (b,50) (TITL(I).II1,60) PB 267

80 FORNAT( ’)’ ,3(20A14,)///) PS 268
WRITE(b.90) PB 269

90 FORMAV (’ ‘.32X. ’1/CU.Ft.’) P8 210
IF (IOP( ,EQ. 0) wRITE (b, (00) PB 211

(00 FORMAT( ’+ ’,lIisA, ’S/N5F 3/8 IN . BASIS’) PB 272
• 11(1091 •E0. 1) mRITE (6,IIO) PB 213

1(0 FORNAT (’+’ ,4A4X. ’S,MSF I/IT IN . BASIS’ ) PB 270
IRCI OP I ,EU, 2) WRITE(b,12Q ) PP 215

t.?0 FORWA T (’,’.lAITX. ’S/HSF 3/IT IN , BASIS’) 90 216
-: IFUOPI .EO . 3) WR ITE (b,130) P8 271

130 FORNAT (’,’.UIIk ,’S/MSF 5/8 IN , BASIS’) PS 218
IF(IOP1 .EQ, 41) wRITE(6.(40) PB 279

100 FORMAT (’.’,4lIx, ’$,MSF 1/2 IN. BASIS’ ) ~B 250
IF(10P2 .10. 0) WWI TE (b ,15 0) PB 2BI

(50 FORMA T (’ ,’ ,aa*, ’j/2 IN . BA SIS’) PB 252
IT (IO P2 .15. 1) WRITE(6 ,IbQ) PB 283

o leO F O R M A T ( ,’ , T b X . ’I I a  IN. BASIS’) P8 280
0 IF( (OP2 .15. 1) wRITE (b,I1O) P8 285

*7 0 FORMA T (’,’,bb*,’S#lA IN . BASIS’) P8 256
IF (IOP2 .10. 3) mRITE (6,IBO ) ~~ 287

IS O FORMAT (’,’,eb*.’5/8 (N~ BASIS’) PS 258
IF (IOP 2 .10. II) WQITE(b,190) PB 239

190 FOR MA T( ’,’,oo X ,~~$/CUBIC METER ’) P5 290
IF(NOPT .10. 0) MRITE (b,200) (V(I,I1.I$(.S) PS 291

2~ O SORWAT (’+’,5Llj, ’5/8 IN . aASIS’ ,5X,~~s/cU.METu’/ PB 292
I’ NET SALES VALU E ’,ITX. ’S’.F7.4.lX,3(’$’,F9.3.BX ),’5’ ,F9.3/) PB 293
IF (NOPT .1W, 3) wRIT E (b.21Q) (V(I,i),I$(.3) P5 295

210 FORMAT(’ NET SALES VALU E ’.11x, ’S’,F7, lA.7X ,’S’,PQ ,3,SX, ’S’, PB 295
*19 ,3/) P5 2%
wWITE(b,220) P8 297

220 FONMAT(’ VARIA B L E COSTS OF PRODUCTION’) P8 295
IF(NOPT .15. 0) aRITE(b.230) CCUF, PB 299

l(V(I,fl,IaI.5),PR ,CI1ES. (V(I,3),Is (.5) PB 299A
I,PW ,CWAX. (V (I,TI).IXI.5),CKWH . (V (I.5).IIl,S ),COBT, (VCI.6),II1.S), P8 300
,‘C OBT,CV (I.7).IX(,5).RESV. (v(I,8),Ia*.3).(V (I,9).I$(,5). PB 301
3(V (I,(0),I:l,5),PCRA P5 302
I~~(NOPT .EQ, 3) MRITE(6,2I4O) (V(I.2).I.I.3).PR .CRES,(V( I,3 ),I.1.3)PS 303

1,PW .C,AX , (V(I,4),I$l,3 ),CKWH , (V(1.5),III,3 ),CO5T,(V(1,b).Ia1.3). P5 304
2COBT.(V (I.1).II1.S),RESV,(y(1,8).Ial,3),(v(I.9),I$1,3), PB 305
3(V(I.IO),Iz(,3).PCR A PB 306

230 FDRMAT( ’ ‘.25.’w000 (A’ ,Fb ,lI,’/Cu. FT .)’,S X,’i’ , PP 301
*F 1 ,u ,7X,3( ’S’ .F9 ,3.SX), ’S’ ,F9 ,3/ PB 307A
*1*. ‘RESIN (‘,Fa ,*, ‘K, S’ ,Fa ,2,’/L p ,)’ , 1x, F7 ,4,8*.3 (F 9.3.qx),F9 .3/ P5 308
23T, ’wAa (‘,Fl$ .(,’K, 3’,F4,2,’/L5,)’.9*,F7.lA ,Sx ,3(F9.3,qx),F9,3/ P8 309
33a , ’ELEC TRIC P0.18 (S’,A5,3. ’/FMN)’ .QX, F1 ,4,BX,3(I9 .3,qx),F 9,3/ P5 310
SSA . ’DRYER ,VEAT( FUELZ$’ ,F5.3.’/NM BT U)’,IX.F7 .4,55,3(P9.3.OX).F9,3/P5 Sit
531,’PROC.STEAN(FUELaS’ ,FS,I,’/Mp PTU)’,IX ,F7.4,S1,3(F9.3,9X),Fq .3/P5 312
~3*.’LE$5 RESID UE VAL .($’,F6,2.’/BDU)’,(K ,A7 .U ,5X.3 (F9.3,Qx),Fq .3/ P5 313
i l K .  ‘50035 VA IT IA R LE CO$T’ ,la , S’,F7,a,TX.3(’$’.F9.3.6K). •$‘ ,F9.3// PB 3(0
~ DR~ F~ T Cu1 .ITR IB U T lO~I’ .l3x . ‘S’ .F7.a.1X .3(’$’.19.S,Sx ),’$’,F9,3/ PB 313
O 3~~,’P , C. RAT IO ’ ,2OX,FU .1.’5’,,) PB 316

200 A O R W A T ( ’  ‘.2’. ‘M000’.2bX . ‘$‘,F7,4,7o, ‘5’ ,F9.3.5A,-’S’ .F9.3/ PB 311
I3a. ’WISIN ( , FI& ,(, ’5, $‘ ,Fa ,2, ’/ L B . ) ’ , TX ,F7 ,4.8 x , F9 ,3, QK .FQ .3/ P9 318
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?3*,’.Aa C ’ .A L I,j, ’X, $‘ ,FIT.2.’/LB.)’.9X,F7,4.8X.Fq .3.9K.Fq ,3/ P5 3(0
33Y .’E LE CT R IC POaIR CS’ .FS,3.’/II øp~)’.4X,F7,o,8o ,F~~,3,9X.F9,3/ PB 320
S3X, ’P~ OC,ST EAM(p~UFL:5’,FS,3, ’,MM OT U)’ ,lA, F7 .II.Ba,F 9,3.95,F9,3/ PB 321
33*. ‘DRYE R HEATIFUEL1$’.P5,3. ‘/Ms STU)’ ,ll. A7 .1),SX.Fq.3,95,F9.3/ PS 332
b3*.’LESS RESIDUE VAL. ($’,Fb.2,’/PDU )’,1 X,F7.LI.ex,F9.I.9X,F9.3/ #5 333
7°IA .’GROSS VA RIARt.E COST’,7*,’S’,F7 ,1),7K,’S’,F9,3.5X,’S’,19,3// 95 335
8’ PROFIT CO ’TrR!NUTIQN ’.I3x, ’s’ ,Fl,TI,7X. ‘S’ .F9,3,8X,’$’,P9,3/ PB 325
Q3*,’P , C.  RA T (O ,2O* ,FI4 ,t.’t’.,% PB 326
.RI TE (b,?3O) p9 337

2SO FOR —Ar( ’ SENSITIVITY OF GROSS VA R IABL E COST PER CU. FT. OF FI NISHEPS 325
(0 PRODUCT OUTPUT’ !) PB 329
wRITE (..370) A1,B(.A2,62.a3.B3,A4,9LI 05 330

210 FORMAT (’ ‘.BX, ’°TA R . COST/C U. F? , I’,17,41,’ a (WOOD COST/CU . FT.) .95 33*
PS 332

295,’VA R , COST/C U, Fy , $‘,F7,~~,’ a (RESIN COST/LB .) + ‘.17.4/ PS 333
39*,’V TR , COST/C U. PT , .‘,Fl .U ,’ a (wAX COST/LB.) + ‘,F7.4/ #5 334
LIQX ,’V AR . COST/CU , IT , $‘,Il ,lI,’ • (ELECTRICIT Y COST/KWH) • ‘.F1.IT)PB 3)3
I FLIF O P .10, 0) wRI TEC6,3 7I ) *5,83 P8 336
IP (IFOP .1W . 1) .TIITE (b,272) A 5,Bc PB 331
LF (IFOP ,EII. 2) wRITE(b,273) *3,93 PB 338
IFC IFO P .10, 3) RRITE (6,216) *5,93 PB 339
11(1109 .10. 0 .OR . IFOP .10. 2) GO 10 273 PB 350
IF (I.LA*F .10. 1) WRITE (8,271) *6,1)6 PB 341
IF(NA*F .10. 3) ..RITE(b,273) Ab,Bb PB 342

275 CONT iNUE PS 31)3
211 FORNAT (’ ‘ .MA ,’ V A j X . COST/CU. IT , a’ ,F7 ,a.’ a (PRICE OF OIL/BBL.) •P9 ~~~I ‘,Fl ,M)  PB 345
272 F O R M A T ( ’  ~ .W * . V A I Y , COST/CU. FT . a ’ ,Tl ,q,’ * (PRICE OF COAL/TON) •P5 3416

I ‘, F 1 . o)  PB 347
213 FORMAT( ’ ‘ . P * . ’ V A R , COST/CU, Fl, a ’,F7.44,’ a (PRICE OF NAT , GAS/MCPB 31)8

IF) • ‘,F1 ,41) P9 349
210 FORPAT( ’ ‘.B* , ’ v A R . C O S T / C U .  FT . :‘.F7,q, ’ a (PRICE OF FUELWOOD/TOPB 350

IN)  • ‘,F7 ,4) PS 351
wRITE(b.2MO ) PB 352

2RO F O R M A T ( ’ 0 0 0 A R D  STA TI S Tl CS ’ .13~ .’LBS ,/CU,FT. ’) PB 353
1F (IOPI .10. 0) w R I T E ( b . 2 9 0 )  P9 3541

2~~0 F ( J R M A T ( ’ ,’.u S x , ’ LBS . /M SF 3/8 IN .SASI5’) PB 355
IFCI OPI .10, I ) .‘.lt1 (b,300) PB 356

300 FORM*t(’,’,LI3~(,’LB$,/M5F I/o 1’T.BAS 1S’~ PB 357
lF (IOPI .10. 2) WQITE (b.31o) PB 355

3*0 F O R M A T ( ,’ , 0 3 A . ’LB3. /M SF 1/LI lN .8ASIS’) ~B 359
11 (1091 .10. 3) WR ITECT. .320) P5 360

320 FOR MA T (’,’,43x.’LBS ./MS F 5/8 IN .BAS IS’) PB 361
IT-flOP) .10. ~) .RI TE (b.330) P9 362

330 F O R M A T ( ’ ,I ,03x , ILBS, /r4SF (/2 IN .BAS IS’ ) P8 3~ 3
IRC IOP ? .10. 0) WRIT ((b,130) P8 364)
IF (IO P2 .E0. I) WM 1TE (b,lbO ) PB 365
IF (IOP2 .10. 2)  wITITE (6.170) p~ 386
11(1092 ,EO. 3) WRI TE( b,150) PB 367
11(1(92 .1W. 0) wRlTE (b,340) P9 366

31)0 AORMA°fl ’,’,.7o .’L RS./C LJ ..,ETER’J PB 369
(‘(NO PT .(~~. )) RRI TE(b.330) P8 370

330 FORwA T (’,’,80A ..5,5 (N , 1)AS(S’ .SX ,’LB$, ICU, M ETER’) PB 31)
XF (NO PT .1W, 0) WRITUb ,3b0) (V(I,11),ISI,S),FPWC,(Vfl.(2).Iz(.5),PB 312

l (V(J.(3),Is*,5),PR ,(V(I.1IT).lal,5),P., V (l.15),I.1,5), PB 373
2(V (l.I1),I’I,S) 99 374
IF (NOPT .10,3) wRITE(b,370) CV(I,11),I1(,3),FPMC, (Vfl.I2).I$1,3),D8 375

PB 376
2(V(I.17).IzI,3) ~B 377

360 FOR’*&1(~ ‘.2z.’GWOSS SOARD WEIGKT’ ,12X,FB.3.SX,3(F9.3.9X).FQ .3/ 95 378
(31,’wEIGIM T OF AAT E R (’,F41.l, ’t M .C,)’.3X ,F8.J,SX,3 (F9.3.91),F9,3/ PB 379
230 .’O VEN OIlY aCT . OF BOARD’ ,8x,F8.3.6*,3(FQ.3.QS).FQ .3/ PB 300
35X ,’wc.T, OF RE3IF.S (’,F4.j,’5 SOLIC’S)’,FS.3,8X ,3(P0.3,9*),19 ,3/ PB 381
45*,’ G T , OF .A* (’ ,FLI .1, ’5 SOLIOS )’ .31.FB .3,SX,3CP0 .3,0X).F9.3/ P5 382
S5A, ’aEIGMT O~ ‘000 ‘.13*,F9.3,8,,3(19.3.QX),F9.3/) P5 353

370 FORMAT (’ ‘,2*,’GROSS aoARo WEI GH T ’ ,(2X,FS,3,SX.P9.3,9X .F9.3/ PB 384
13Y, ’wEIGMT CF aAtfR( ’ ,FS.I,’% $,C.)’.2*,PB .3,81,P9.3,9X ,F9.3I PS 385
23*,’OvLN DRY sOT. OF SOARD ’.ST,FS.3,SX,F9.3,9K .F9.3/ PB 306
35 X . ’ w G t . OF ‘.ESINS (’,F1).1,’Z SOLIOS )’,F8.3.BX,PO .3,9X,F9.S/ PS 387
TSX, aGT , OF aA* (’,F~I ,l,’% SOLIDS )’,3X.F 8,3.8*.F9.3,9*,F9.3/ PB 388
SSX. ’.EIGMT Of wOOD ‘.13X,e5,5,9*,1 9.3,QX,F9.3/) P5 389
.‘lTE(b,5SO) PP 390

6O F C I I T M A T ( ’  RA , MA TE R IAL REOUIITFMEN TS’.il*. ’REO./CU.FT ,’) PB 391
11(10P1 ,~ Q, 0)  XQITE(6,390) PB 342

300 FORM*T(’.’,ITSX,’RIG./MSF 3/P IN.8AS1S’) lB 393
(1(1091 .10. I) wRITE(b.000) PS 3’~1)00 FORMA T( ’.’,aS$.’RE Q.,MSF I/a IN.SASIS’) PB 3~5
IF (j0# 1 .E-~. 3) wRITE (b.41 Q) PS 396

1)10 RORwA T( ’.’.u3X. ’RE Q,/M5 R 3/a IN .BASIS’) P5 397
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IF IIU P I .1W. 3) .RITE (b,LI20) PS 39S
02 0 F c R M A r ( ’ .’,o1x .’RE(~./Ms F ~/B Il* .BAS IS’ ) PB 399

(F( ((4Pl .10. -~) WR I TE(b, 413O) 99 4100
4130 Frj 1 ) M A T ( ’ ,’ ,0 3 4 , ’R E 5. / M S F  1/2 IN .B*SIS’) PB 1)01

IA (lOP2 .E0. 0) — R I TE  (8.150) PB ‘102
11(1092 ,€~~. I) wLI IIE (b,IbO ) PB 4403

0 (F(IDP2 .10. 2) .QITE(b,)70) PB ‘10 44
IA (I092 .10. 41 )  .41111(8,180) PB 4105
11 (10”? .11 . 4 )  . RIT E ( b. L I w Q )  95 4106

LI..0 F C J R ’ . A T ( ’,’ .1178,’14E0 . / Clj .M1T € I T ’ )  P5 1107
(F (P~OP1 .10 .0) .‘1ITE (b.uSO) 99 4109

oSO FO A T ( ,’.~’11* ,’5/R IN. I IA SIS’ ,SX , ’R( O ,/ C u . M E T E P ’ )  PB 409
IF(NUPT .EQ , 0)  ..IT1TE(b,4440) SGR w .(V (I.I8l,I.I,5),(v (I,19),Isl,S). PB 410

I ( V  (I ,20 • 1:1.5) • U (1.21) ,la I .5) • (V  ((.22), 1:1,5) PB ‘III
IF (’4OPT .E L.. 3) *RI TE(e, 070 ) SGRP’.(v (I,I8).I:1,3),(V (I.1q),I$l,3),P9 4412

( ( 4 1 ( 1 . 20 )  • 1:1 • 3), (41(1.213,1:1 • 3), (41(1.22), III • 3) PB 1113
4bO F O W M A T (’ .2X. ’.O’DD (0. 0, SPEC, O N A L I . :‘.F41 .2,’)’./ 95 4)4

(S’.’POlj ’~DS 01 0.0. *000 ‘,7X, 18 .3,8X .3(FQ ,3,QK) ,Fq .3/ PB 44(5
?Sx , Pflu-~

f)S OF I,0EE’4 “000 ‘ .7 X. F$.3,9x ,3 (FQ ,3.RX),19,3, ~B
351 ,’Cu . 11 , (iF ~ Oi,NI)aOO’) ‘ . 7 8 . FS . 3 , 8* ,3 ( F 9 , 3 .q * ) , F Q ,3 /  99 441 7
413 *. ‘ k E F S I N  ( Lf *S .  S O L I D S/ L 1 (4 U I D )  ‘ ,U X , F s . 3 , 8 1 ,3(F9 .3. 9* ) . F9 .3/ P5 4 ( 9
S3X, aAK ~~~~~~~~ SIJLIQ S )’.13*, F8 .3,8X .3(F 9.3,9X ),F9 .3/) PB 41 *9

470 F’)RMAT(’ ‘,2*,’.000 (0. 0. SPEC. 011kv, :‘,114 ,2, ’ ) ’ ./ 95 4120
151 ,’POU NOS ~)F 0, 0 . .000 ‘ , 7 X ,F8 .3, 8 X . 19 ,3, 911.F9 ,3/ P8 ‘421

* ,‘P~~~’~O$ OF 0411141 ~~~~~ .7 X . F8 .3 ,8* ,F9 ,3, 9X ,Fq ,3/ PB 422
* 541 ,’C0 .  ~ T , -)~ 410U411)w ( ’ OO ~.7x ,F 8 .3,8x ,F 9 .3,Qx ,Fq ,3/ 95 423

* ,~~oQF ~Sj 4 1  (LL4S. SULICS/L(OUIIfl ’.OX .F$ ,3,8X .F9 .3.911.FQ .3/ ~ b ‘4244
S3~~.’,*x (LBS. SOLIDS )’ ,13*.FB .3,8x. F 9 .3.9x .F9 ,3/ ) PB A25
WW ITE (e. o50 ) P9 1128

‘450 FORMA T( ’jFuE~ 11~~) POw ER STATISTICS IN MI LLION B.T.U.S’/ PB 4121
I10 X .’BTUS/CU .F T .’) 95 ‘129
11 (1091 .10. 0 )  .44I1E(b . U90) 95 ‘129

490 FQRMA1 (’ +’,4j3x,~~44rus,MsF 3/8 IN ,BASIS ) PB 1130
11(1091 .10. 3) aRITE(b,500) PB 431

500 FOPM A T(’ s’,443X ,’BIUS/ MSI I/el IN .RASIS’) P9 “32
11 (1091 .10. 2)  s4ITE(6 .510) PB 4a3~

310 FOR I’AT (’.’,43X, ’BTuS/M5F 3/LI IN .BASIS’) P9 44 344
IF(IOP I .EQ . 3) SNIIE(8,52O) ~~

‘~20 FORM*T(’ ,’,4J3 X .’$T (,S/MSF 5/8 I N .BAS IS’ ) 99 4436
1 1(1091 .10. 44 )  wQITE(8.530) P8 437

530 FCRWAT (’ +’ ,413X, ’BTUS/ M5F (/2 141,9*315’) PB 4438
11(1092 .10. 0) wRITE(6,150) 99 4439
11(1092 ,E0. 1) WRITE(b,(bO) PB 444 0
11 (1092 .10. 2) WR ITE (b.1 70 ) PB 1141
IF (10P2 .10. 3) 41R111(6,(8O) #5 442
IF (10P2 .1’). 4 )  .ITITE(b,SoO) P9 4443

340 AOR MA T (’ ,’,e7* .’PTOS/CU, pETEP’ ) PB 4144
IF(NOPT .10. 0) WRI TE (b.5~~O ) P9 1443

550 FOR MAT (’ + .84X, ’S/8 IN . BAS IS’ ,5x .’BTUS/CU .METER ’ ) P9 446
IR (NOPT .10. 0) wRITE(6 .5bO ) 9lRfl,(V(I.23),Iaj,5).(V(I,24)..1$(,5),P9 447

I (N(1.25),I:l,5), (V(T,26),1:I,5), (41(1,27) ,I$1 .5), (V (I,28),1$1,51, 95 4449
2PCTF .PCTI, (v (I,29).I:(,3),PCTB, (v (I,30),111,5),(v(I,36),I1(,5), P9 4409
3 (41(1,31 ),Iat,5), (v(I,37),IEi,5), (41 (1 .321,111 .5) ~9 4150
IF (NOPT .10. 3) WR1TE (b,570) BTPO .(41(I,23).1:1.3),(V(1.24),II1,3).P9 1151

1(V (I.2S).1z1.3). (V(I,26),)a(. S),(v (I,27),Izl,3), (V (I,29).I$1,3), PB 4452
2PCTF .PCTT, (V(I,2Q),Izl,3),PC’8,(V(I,30).Is*,3),(v(I,38).Ial,3). PB 453
3(V (I.S1),I:I,3).(41(I,37),!:I,3),(v (I.32).1:1.3) ~9 “5”

360 FORMAT ( FUEL 4EOU IREMENT S ’/JX ,’ORTER MEA I’/3 11. ’(’,F5,b,’BTUS /LB.WPB 455
lAT E R EVA P .)’,(X ,F8,.,8X.3(F9,8.911),FQ .6/ PB 456
?341.’PRCCESS STEA M ’/7X , ‘PRESS’ ,21* .F8...85,3(Fe ,b.9X),F9.a/ P8 457
37K, ‘THA’. PONO ’,17* ,F8,a,8X.3(F9.e, qx),F9 ,b/ PB ‘159
47X, ’M EA TI N G ’ ,(R*,F8,6,51,3(FQ .a,9fl,F9 .b/ PB 1i59
51K .Sw ISCELL ANE O US.,(34,c5.b .544,3 (Fq.b,qx,.Fq .h/ P8 4160
B I O X , ’ T O T A L  FUEL NEGUIRED ’.44X ,18.b.8 44.3(F9.a,9X),Fq .6/ /  P9 461
1’ 440 00 1(4EL GE N E R A T E O ’ / 3A , ’DR Y FIN1S/T1YINS(’ ,Fo .I, ’Z/’ ,Fa .(,’T)’, P9 4462

• 3(14,6.9*),F9.b/ PP 463
93X ,’aET BA WY( ’ ,F3,3, ’~~( RATI O  OF ROcO) ‘,F8.b,Bx.3 (F9 .6,9x), R 9 .~~/ PB aba
9344,’SCPEE NED WET 14000 RESIDUES’ .4X,F9.8,SX,3(F9 .b,RK).F9 .6/ PB 4165
t 1x .’TOT AL FUEL GENERAT ED ’ .6X,FB,b,$K,3 (F9.6,941),F9,b// PB 1168
2 ’ Au XI L I A R Y  1 (J EL BTU ‘.I2X. FB.a,B,,3 (F9 ,b.Qx).F 9.b// PB 467
3’ NET FUEL PLQUIMEM EN T ’ .12’1,F5,b,MX ,3 (F9 ,6,911),19.b// ) PB ‘465

510 FOj)MA T( ’ FUEL REQU IREME NT S’/S ,’DRYER MEAT ’/3),’(~~,A8 .b,’BTU $/LS.WPB ‘469
lAT ER EV AP .)’,(x ,F5.b,91 ,19 .b.qX, Fq .e/3x .’PROCE$S STE AM’! 09 1170
2111.’P RESS ’ .21 X , FB ,b,BX, FR ,b,9 X, F0 .b/ PB 471
3144 .’TM A W PONO ’ ,l1X, F6,6.81,F9,6,9X,F q .6/ PB 472
67X .’WEAT ING ’ .j qJ,F5.b,9).F9.8,9X,F9,bI PB 473
S7X ,’MI SCELLA NEO US’ ,13K, F5.b,SX,F9 ,a.9X.Fq .6/ PB £4744
6I0 X ,’TOTA L FUEL REQUIRED ’ ,11X ,F9,6,8K,F9 .b,9X.F Q ,b// PB 475
7’ s0 43~ RUEL GE NERATEO ’/SX .’OR t FINES,lR(MS (’.F4 .I. ’5/’,F1),l, ’Z)’. PB 476

P9 4417
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~ 3*.’.1T B*R0(’ ,T-3~~2,’(l R ATIO CF hO..0) ‘ ,F9.b.54 ,Fq ,b.91,F9 .b/ 05 ‘475
Q3*. SC 41 FEI~(u ..ET .000 RES1Di jES’,’4*,FP.b,5x ,F9.b,9~~.F9 .b, PS 4470
!11.’TCT AL FUEL GE’,ERAT EO ’ ,00 ,19,b.80 ,Fg ,b.qX ,Fq ,8/l 05 i~$Ø
2’ AU * I L I A R Y FUEL 41TU ‘.12X .F8 .b.8*,FR .a.RX, FQ .b// PB 118$
3’ NET F E EL R E O UI RE M E N I ’ , I lX ,IB .b, Bo ,FQ .b .qX ,FQ . e/ / )  PB 452

P S 14B3
560 FOR M A Y C ’  FUEL AND POwER REQ UIREO’ ,bX .’RE Q./CU,FT .’) PB 4455

IF (I0P( .10 . 0) .i’1ITE(b,390) P3 lBS
11(1 (49* .1W. I) .“EITE(b, ”OO) PB 4486
11 (1 091 .10. 2) .411T1(b .’4lO ) PS 4187
IF (1001 .14 , 3) *RITE (b, 420) PB 458
1 1 (1091 .10, 44) .RITE(b. 430) P9 4459
IFUOPe .1” . ~ I ‘.RIT I(b, (50) P8 4190
11 (1092 .1.. I) WPI T ((b,141O) P5 491
1F (lO .’2 .1). 2) —Q ITE 6,110) P8 4493
1F (1002 .10. 3) — RITE(b ,(50) 05 493
11 (1092 .E~~. 411 R I T E ( b , 4 4 0 )  P8 494
IF(NOPT JO . 0) W4111E( b ,450) PB 405
1F(~~O? T .Ei . 0) ‘.41ITE(a,590) CK’.H,(V (I,31l),I .l,S) PB 495
I1 (NOPT .E~~. 3) ..RITE(o,bO0) C4WH , (V(I,341),11l,3) P8 491

5410 F O 0 * A V •01. ’.M. ‘LEC T . 4.0*14 (S’ .F’~.3,’IK.$1 .3x.TB ,4,6*,3(F9,3,QX ),P5 499
(141,1/) ~~ 499

p~J), F O W ’ l * T ( ’ 0 4 4 . . , E L E C T . 90,144 (S’,FI4 .3, ’/BWN)’ ,3,,F8.is,S X ,F9.3,qX ,F9 .P9 500
1 3 0 ’)  PS 501

1 F( ’ 4 O P T ,1Q. 0 .A ND. 1109 ,E(i, 0) wRITE(6.blo)POIL,(V (I.33).I:I,5)P5 502
I F (NOP T .10 , 0 •A 41D, 1109 ,EQ , () WPITE(5,4120)PCOL,(v (t,33),I:(,5)P6 503
11 (41091 .~~Il, 0 ,A 4 10 , IFOP .10, 2) wRITE(8,630)PGAS ,(v (I,33),Is1,5)PB 5041
IF (eOPY .1- i. 4) .A41D .  I F O P .10. 3) WR ITE (b.640)PkOO,(V(I.33),Ia(,5)PB SOS
(1(41091 •(c. , I , *41U • 110 9 .10. 0) wPIlE1b ,b5O )POIL, (V(1,33).I:1.3)PB 506
11(41091 .10 . 3 .4 1 4 10 . 14.09 .E o , I) w WITE (b,6bO )PCOL,(41(I,33) .j:I,3)PB 507
jF (•~(’PT .1W. 3 .AND . IFOP .EQ . 2) ,NITE(b.4110)PGAS,(41(I,33),II1.flPB SOB
1F (N()PT .1W . 3 ,4 1 4 10 . ( FOP .10, 3) aBITE(6 .650)PWOD,(V (I,33).Iul,3)P9 509
11 (41091 .1W. 0 .41410. 41A XF .10, 1 ) ,i41TE(6,690)POIL,(V (I,35).Iz(,5)PB 510
1F (NQPT .1W. 3 .*NO. ‘ IAXF .10. 3) ‘.RITE(b,b91)PGAS,(v(I,35),1s),5)PB 5(1

4,10 F O 4 1 M A I ( ’  M B L .  OIL (S’ ,16 .2.’/BBL . )’.0*,FP .a,8X,3(F9 .6.Ro ),F9 .6) 09 5(2
F/I F O R M A T ( ’  1041S COA L ((‘,Fe .2,’/1oN)’ ,9x,F8 ,b.9*,3(19 ,b.9x),Fq .b) PB 313
*33 FO L I M A T (’  MCI . WA S ($‘ ,Fe .2, ’/MCF ,)’ .9X, F8 .b,8x,3(F9 .b, 9* ),F9 ,b) P5 5)44
641 0 1(.P”AI(’ TO’~5 “000 ($‘ ,Fb,2, ’/lON )’,q*,F8 ,6,5K,3(c9 ,s,9x ),F9 ,4) P9 5)5
4 5 0 )  F~~ * 4 T ( ’  ‘~ ‘L. OI L (1’ ,FN ,2, ’/41~~L , )’ ,41X ,F 8 ,b, BX .1q ,b,9X,F9 ,b) 99
9410 F O N M A T (’  T(~.S CO A L ($‘ ,F b ,2, ’/TO’¼ )’ ,4141,FB,b,8X ,F9 ,b,QX, 4.9,b) 09 317

~ 1u F Q R M A I ( ’  ~CV . W A S ( Y ’ . F b . 2 . IN CF . 1 ’ , 9X .4. 8 , b , 8*. F9 . b . Q X ,F9 .b)  PB SIB
.,.~~ F ( ) 11 ’.A l ( t 10415 .004) ( S ’ ,F6 ,2. ’ / T O I e ) ’ ,Q % . 18.b, 8X ,Fq .b , Q X . F R . b)  09 319

IF (* (iPT ~~~~ 3 . 41410, NA JF .10. 1 ) WRI TE(b, 700 )POII.,(V(I,35),Iz(.3)P5 520
11 (41091 . r ) . I .A 41D. 4 1 A * F  .10 . 3) ‘.9tTE(6,703)PG*S, (V (I,35).t:l,3)P5 321

41 410 1 ) Q M * T ( ’  ~ii(. , A~J K~ il L (S’,F5.2, ’/~ AL .)’ ,SY ,F8.o.BX ,3(Fq ,b,9x),F9 ,PB 522
18 ) 95 523

b~~( F O R P * Y ( ’  ‘~C1 . 44.j * , G A S  ( S ’ ,F5.? . ’ ,MCF .)~~,’,* ,FB .b,$K , 3 ( Fq .b. 9* ) , F9 .PB 524
141) P9 525

l O u  FOR A T ( ’  
~~~~ Lul . OIL U’.F5.2,’/6441L.)’,5*.FM.8.AX,F9 .b,9E,F9 .6) PB 526

101 FOR M A I I ’  MCI . A u .  GA S  ( S ’ ,F5 .2, ’/ M C F .)’ .5* , F 8,6 , B X , Fq ,b,9X ,19 .a) P8 527
44Q~ CO NT I ‘UI PB 525
‘4419 CCNT(’.UE P5 529

‘.WI TE (41, 1o00) P8 530
1 0 01 ‘fl9~~41t (’I’) 99 331

Su~~.-l O , T j ’ ~E SU~~l ( $ . 1 4 1 . 0 M C T , NT U L )  SUB) 1
C •.. 5U81 2
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12:4 4 ) 9 . 4) 5081 9
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... ME AT L (SS PE41CE .’ DUE 10 MOIST4,41 (CA LLED SENSIBLE M E A T LOSS,SWL ) 3091 14
SUB) 15
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C a” HYDROG EN ‘EAT LOSS PERCENT SU8I 17
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4. .44.  CR Y GAS M E A T  L((SS PERCENT SUBI (9

0—Lz (C T2 — T I  ).(I.12 9a (PCTR),I.52))/MI4TV 3UB1 20
C •* .  0 0 * 14 1  (MISCE LLA41 E OU T) ‘EAT LOSS PERCENT 1 5 PERCENT 3UBI 21
C .*. T

~~I~~L ~‘E * T  LOSS PERCENT SUBI 22
?‘4L :~~“( •‘.fr4. .)‘- L .0 ,45 5081 23

C ... E F F I C I~~’.CY PEO CE’ , T $091 244
1FF :I,(~(, TML $091 23
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C a’. F~l~ NaCt MLA C~ O ’T UCCU~ S AT OPEEN $.C. GRE ATER THAN 58 PERCENT 5US$ 27
IF (GPCT .1.1. 0.48) 111:9.0 SUIt 20

C a.’ A VA ILA B L E ‘4(AT PER ROUND SUBI 29
SuBi 30

C a.a  E FF E C T I v E  NTU’S PER POUND $UBI 31
‘ITUE:A 41M .EF4. 5081 32
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C .aA W ILL1O N E F F E C T I V E  BTL’’S PER POUND OF FUE L $051 35
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C “* V k 1 1ll.’ S  F~~EtS C .  OWE BASIS OF A SIH44LE PERCENT EFFICIENCY LOSS SUB 3

IF (lFi)P ,F.0, (I) .,TEF.O .BOa fITFU SUB 41
-,  1 1 (1109 JO. I) STEFZO .BOaBTFU SUB 5

IF (jFOP .EQ. 2) BTEFwO .81.PTFJ sus o
11(111W .10. 3) $TEF:0,b3.BTFII SUB 7

SUB 9
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