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. . 
. . 

STUDY OBJECTIVES 
, . . . . .  

Dev@lop a  marine i n d u s t r y  p r o f i l e  i n  terms' o f  equip- 
ment, o p e r a t i n g  c h a r a c t e r i s t i c s ,  energy consumption, . . . . . 
c o s t s  -and develop performance measurements i n  t e r m s  . . 

of  ton-miles '  p e r  BTU o r :  o p e r a t i n g  hours  p.er BTU f o r  . . 

each i n d u s t r y  s e c t o r  i d e n t i f i e d .  
. . 

. . . . 

2 .  . I d e n t i f y  t h e :  r o l e  o f  a l l  government and quas i -  
' g ~ v e r ~ m e n t ' a g e n c i e s  t h a t  impact  t h e  Marine I n d u s t r y ,  

. por  j e c t i n g  changes i n  t h e  r e g u l a t o r y  s t r u c t u r e  .' Eval- 
. .  . ua te ,  t he . . ene rgy  use. impact,  o f  t h e s e  , e x i s t i n g  and pro- : 

posed r e g u l a t i o n s .  

, 3 .  ' ' I d e n t i f y  e x i s t i n g  and expec ted  R & D  programs i n  t h o s e ,  , . 
a r e a s  t h a t  i m p a c t ' t h e  marine i n d u s t r y  and f u e l  con- . . . .  . . . . 
sumption. Eva lua te  t h e  market f o r  new t echno log ie s  , 

. . and t h e  expec ted  energy impact  o f  t h e  more prominent 
. . t e c h n o l o g i e s .  Es t imate  t h e  c o s t  o f  t h e s e  R&D programs 

t o g e t h e r  w i t h  t h e  c o s t  o f  implementing t h e  new tech-  
nology. . . 

. . 

4 .  Eva lua te  a l t e r n a t i v e  . i n d u s t r y  f u t u r e s  i n  t h e  opera- 
t i o n a l ,  r e g u l a t o r y  and t e c h n o l o g i c a l  a r e a s  t o  d e t e r -  
mine t h e  o v e r a l l  energy i m p a c t ' o f  each  l i k e l y  combina- 
t i o n .  

. . 
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This i s  a preliminary l i s t i n g  and caution should be employed in use other than the context of th i s  meeting. 



p i E q  
AND CHOOSE 

. . 
i .>  . 

GENERIC VESSEL 
OPERATING COST OPERATING COSTS 

REQUlaED . .: 
DATA BASE 8 + FREIGHTRATE + 
. FINANCIAL MODULE CALCULATION 

FACTORS 

OUTPUT: . . . 

. .  , . . 
. . OUTPUT (Continued): . . . . 

. . . . . . 

r VESSEL ~ Y P E  AND PP.RTICJLARS 

r ROUTE PARTICULARS 

- REQUIRED RATE OF RETURN ' 

- FINANCING PARTICULARS , 

4 FUEL CONSUMPTION 
. . 

- SFC AT SEA ANWIN PORT 
- TONS PER DAY AT-SEA.AUD IN PORT 
- BBL's PER.DAY AT SEA AUD I N  PORT. . 

a OPERAllNG COSTS AND ESCALATION FACTORS 

- DEPRECIATION 
- INSURANCE 
- M&R 
- STORES 
- OVEIHEAD, FOOD AN0 WAGES 

. . 
m VOYAGE COSTSAND ESCPLATION FACTORS 

0 
1 

. . 
- FUEL - MILES 
- LUBE OIL - DAYS AT SEA 
- PORT CHARGES - DAYS IN PORT 

. . - CANAL CHARGES 



Type o f  vessel  - .  . . . . . . 
, . 

' .  . Opera t ing  Year . . , . 
. . DWT 

B e a m  

. HP . . 

. . ' S p e c i f i c .  Fue l  Consuhption 
. . - A t  Sea , ' 

- .  I n  P o r t  

~ i g h t  Sh ip  Weight 

. . . C a p i t a l  C o s t s  

- Hul l  and O u t f i t  
- Machinery 

.. . 
C r e w  Number 

F i n a n c i a l  F a c t o r s  

' -  Required R a t e  of Return - Deprec ia t ion  Scheme - Economic L i f e  - C o s t  E s c a l a t i o n  F a c t o r s  

. . . . M&R 
. . S t o r e s  

Overhead, Food, Wages 
Fuel  . . P o r t  Charges. 

- Assumed Tax R a t e  

VOYAGE DATA BASE ELEMENTS 

P o r t s  o f ' C a l l  

Length i n  N .M. 

P o r t  Charges 

Canal  Charges i f  any 

. . Time i n  p o r t .  



Task 2 
ERDA Maritime Energy Study 
Agency/Jurisdiction Matrix 

n CONSTRUCTION ASPECTS OPERATIONAL ASPECTS I 

JURlSOlCTlON EXPIRES WlTH INDIV IDUAL ODs 
CONTRACTS'OVER THE NEXT TWO YEARS 

JURISDICTION 

o JURlSOlCTlON WlTH PERCEIVED ENERGY O USE IMPACT 



TASK 3 
s 

. . 
. . 

. . 
. . . . 

P-RESENT ' . - ADVAN CED .. TECHNOLOGY . . 

' AREA OF INTEREST DAY . TECHNOLOGY 
. . 

. . 



SECTOR I NO. 'OF LARGE. SHIPS VESSELS . . .  

N:O. A. a. 
. . 

U.S. COASTGUARD. 
. . 

. .  . ' U..S. NAVY 

. . 
I . . . . 

Excludes fishing vessels . . 

TOTAL 

20 

. 100 

150 . . 

290. 

0- . . 

175 . '  

. . .  
400 

20 
. . 

.' 275 . , . . 

. .  . 
. . .  . '550. . 

. . 

5,575 . - ,  

. . 
6, 06'5 . . . . 



COMPARISON O F  MARINE AND TERRESTRIAL. APPLICATIONS 
AND POTENTIAL FUEL' SAVINGS (197 6 1.77 ) 

ENERGY SAVINGS WITH 
1070 USE OF H.R.S. 

(BBLSIDAY) 

. . 

. . . .  . . . 
. . . . 

ENERGY SAVINGS WITH 
1007''USE OF H.R.S.. 

(BBLS /DAY) 
. .  . 

2'80,000 

. . . :. . 

ii.800 . .  . . .  . 

. .  . . 

. . 

. . 

. . 

:TERRESTRIAL 

MARINE 
. . 

NUMBER OF UNITS. 

59,600* 

. 3 .  300'. 

. . 



LESS THAN BETWEEN 500 BETWEEN' 800 BETWEEN 1,000.' .'OVER 4,000, HP 

. . 
'U ' 
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' TASK .1 
.MODEL STRUCT.URE AND LOGIC FLOW.. 

. . 



TASK 1 
MODEL S.TRUCTURE AND LOGIC FLOW . '  . , 

The s t r u c t u r e  of t h e  model w i l l  be organized around . ' . . . .  ' 

. . . .  . 
t h r e e  'modules : . .  . . . 

'Inves'kment - w i l l  cover cons t ruc t ion  c o s t s  .('u.s. ) f o r  '. 
var ious  gener i c  v e s s e l  types  

Opera t iona l -wi l l  cover t h e  f i x e d  o p e r a t i o n a l ~ . c o s t s  
a s soc ia ted  w i t h .  opera t ion  f o r  .th.e var ious  gener i c  
vesse l .  types  

. . . . 

Voyage - addresses  parameters and c o s t s  t h a t  a r e  pecu-. . 

l i a r  t o  t h e  opera t ing  scenar io .  

The output  of t h e  model w i l l  be a b a s i c  r equ i red  f r e i g h t  . r a t e '  
c a l c u l a t i o n  expressed a s  a c o s t  pe r  s e r v i c e  measure. For qargo 
v e s s e l s ,  t h e  s e r v i c e  measure.wil1 be an express ion  o f ' t h e  annual . . 

t o n s  d e l i v e r e d ,  f o r  o f f shore  supp ly  v e s s e l s ,  t ug  boats ,  f i s h i n g  ,' . ' ., 

vesse l s .  and ple 'asure c r a f t  - t h e  serv ice .  measure . w i l l  be  o p e r a t i n g  
hours. Other d a t a  t o  be presented  a t  t h e  end of a run a re :  

1 .. 
Vessel type and p a r t i c u l a r s  

Route p a r t i c u l a r s  . . 

Invastment costs 

- Required r a t e  of r e t u r n  - . . Financing p a r t i c u l a r s  

Operating c o s t s  and e s c a l a t i o n  f a c t o r s  

- Depreciat ion 
- ' Insurance 
- M&R 

. . 
S t o r e s  . - . . 

Overhead, food and wages - . . . , 

. , Voyage c o s t s  and e s c a l a t i o n  f a c t o r s  
. . - Fuel - Mile's - . 

. . - Lube o i i  - Days a t  s e a  
- P o r t  charges - Days i n  p o r t  
- .  Canal charges . . 

. . . . 



. . 
. . . . Fuel  consumption. .  . 

. . 

. . . . - .SFC a t  s e a  and i n  p o r t  
, . - Tons p e r  day a t  sea. and  in^ p o r t  

~ b l ' s  per. day a t  s e a  and i n  p o r t .  . '  . '  - 
. . 

. . 

1. CALCULATIONS 

The model. u s e r  w i l l  be a b l e  t o  choose a. g e n e r i c  v e s s e l  
type  a p p l i e d  t o  a s p e ' c i f i c ,  t r a d e . r o u t e ,  o r  s p e c i f y  a p a r t i c u l a r  

. v e s s e 1 , a n d  apply  it t 0 . a  p a r t i c u l a r  voyage. I n  t h e  even t  t h a t  
. a ves se l .  and voyage p . a t t e rn  o t h e r  t han  t h o s e  con ta ined  i n  t h e  

model 'are d e s i r e d  t o  be e v a l u a t e d ,  t hen  t h e  model u s e r  w i l l  have 
t o  supply a l l  . t h e  necessary .  . . d a t a .  

 h he b a s i s  . f o r  t he .  RFR c a l c u l a t i o n  . is t h e  exp res s ion :  ' 

. . . . ' 

'EACH I N D I V I D U A L  o p e r a t i n g  c o s t  w i l l  be d i s c o u n t e d ' t o  a 
p e r s e n t  va lue  through t h e  formula:  

ep-J X.\L?- 
p r e s e n t  v a l u e  = (& Y ~lz4-k o . i 

\ - C r;c) 

. . ' .  

where r is  t h e  d i s c o u n t  r a t e .  

I f  t h e  c o s t  i t e m  i s  t o  be escalated a t  an i n f l a t i o n  rate 
t h e  exp res s ion  is: 3- then 

\+X 
P r e s e n t  Value = a t  Year 0 

excep t  f o r  t h e  c a s e  where r= t h e n  t h e  e x p r e s s i o n  is:  8- 
P r e s e n t  Va.lue = a t  Year O 

A t  all t i m e s  t h e  toi lowirig limits must be. saLi ,sf iedr  



A f t e r  t h e  p r e s e n t  va lue  of  a l l  f u t u r e  o p e r a t i n g  c o s t s  a r e  c a l -  
c u l a t e d - t h e y  a r e  added t o  t h e  c a p i t a l  c o s t s  and m u l t i p l i e d  by 
the .  fo l lowing  exp res s ion  t o  g e t  t h e  average annual: c o s t  ' (AAC) : 

AAC = ( P r e s e n t  Value o f  A l l  Cos t s )  

where r i s  t h e  d i s c o u n t  r a t e .  
. . 

The average annua l  c o s t  i s  t h e n  d i v i d e d  by t h e  annual  through- . . 

p u t  t o  ' a r r i v e  a t  t h e  c o s t  p e r  t o n  l a i d  down. 

. 
2 .  . ALTERNATE FORMULA 

Whenever t h e  d i s c o u n t ,  e x p r e s s i o n  given i n  Sec t ion '  1 above 
. f o r  . the e s c a l a t i o n  c a s e  cannot  s a t i s f y .  t h e  l i m i t s  t h e n  a loop' , 

has  t o  be employed t o  c a l c u l a t e  t h e  pres .ent  va lue  u s i n g  t h e  
exp res s ion :  

. . 
n-\ I 

P r e s e n t  Va'lue = $ tost ~ t e m )  ( .- * %) . . a t  Year 0 
\ t-c 

where n i s  t h e  economic l i f e  i n  y e a r s  

r i s  - t h e  d i s c o u n t .  r a t e / y e a r  

B i s  t h e  e s c a l a t i o n  r a t e / y e a r .  




