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{ATTACHMENT 10 JICA 2

COMPARISON OF FLUIDCCXZR VS FLEXTCOKER

1TeM TLUIDCOEER FLEXICCKER
¥. 3y-producc Coke Low calotie gas
: a) Handling fs complicated | 2} Bandling is easy.
compared wvith gas.,
) Storage is possible. 53) Storage Is impossible.
(essy and practical) {cot practical)
¢ 2. Iovestment a)  Reactor has 2 trains a) “Sasiffer has 3 trafas
i cost due to limitatfoa of due to lisitatioe of :
: i zechanical design. zectanical desigo,
; (as 59,000 325D capaéfity) (as 50,00¢ BPSD capacivy)f
; b) ¥afn equipmerc b) Mafp equipuent
i Reacter Resctor
Burcer Heater
5 Afr blower Gasiffer
Eeater overkead
R systea
air blover
€¢) Required mmount of €} Reguired 2acunt of
equipment fs s=all, equipaent £s large.
4) Investzeot cost is low. ] 4) Investment cost far
higher.
). Coke Bandling | a) ¥ain ecufipment a) Main equipmeat
Coke silo for start-up Coke silo for star-up
and sltdown 3od shutdown
Coke silo for fuel Treaticg facility for
extrained ecke from
Ceke gricder for fuel Lester overtead system
b) Required items of equip-
secl are aaay.
R ¢) [Iovestmeat cost ia

higter.
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Besalfurizacion
facilicy for
by-product
coatustion

Cperaticn

Yairtecance

?lot

Fcel efficiency
of bdy-grodoct

b)

a)

b)
c}

a)

2)

“of the Floidcoke is

Flue gas desulfurizacion)
at Yofiler

Erectric precipitator

Tiee for start-up and
shutdown is shott.

Operatica {s sasy
3oiler is cot direcely

2€fected by fludtuatica ;
of coter cperation .

Cote Randliry area is
requiced.

-(Totally

Total fuel efficiency

higter than that of the
Flexfecker gas.

a}

b)

¢}

a)

b}

a)

a) Gasifier ares is required.

Vet systea desulfurizattion

of low calorfe gas

¥ flue gas desulfurizatio

at bofler

%o electric preacipitscor

Time for start-up and
shutdown s twice that
tequired for flufd coker.
{operators are twice too)
Operaticn {s complicated.

Boller §s directly
tffedted by fludtuation

* of coker operatica as the

ecker gas is burced-fn
tte boiler.

Muth cost and tize for
zafotenince are required
compared with floidecker

saze area)

a) Fuel léss for gasification

of coke is much.
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The material balance of each refinery scheme is

sumarized in Table 1,

{Slide 4)

Table 1 Material Balance of Process Schepe

Fluid Coker

Furnace

CASE Bureka SDA
BPSD BPSD BPSD
1. Feed
Raw Crude Oil 158,900 155,420 151,83%
Diluent Cas 0il 47,600 46,610 45,567
Mixed Crude 0il |} 206,500 202,030 197,406
Hatural Gas 0.44 x 105 | 0.26 x 105 | 0.755 x 105
Rm3/sD Nm3/5D wad/sp
3. Product
Improved Crude 125,000 125,000 125,000
01l (Synthetic
Crude 011)
Sulfur 421.% T/SD 470.6 T/sD 524.2 T/SD
Diluent Gas 0il 47,600 46,610 45,567
(4,712 T/sD)
Excess By-producH 5,664 T/SD 3,990 T/SD 25,658
Fuel (for Boiler)ﬂ {pitch) (coke) (SDA Asphalt)
11,220 POE
(Fuel Gas)
Fuel for process| as required as requirzed as required

-3+ A-109




The properties of the improved crude oil are shown in
Table 2. (Slide 5

Table 2. Properties of Improved Crude 0il

B Bureka Fluild Coker SDA
1. Peed
(Raw Crude 0f1)
*APT 8.5 8.5 8.5
2., Product
(Improved Crude 0il)
*art 25.8 25.4 25.0
Sulfur, wts 1.0 0.91 0.4
Cou?bnent, vols
S.R. IGO - 17,2 - 17.1
HEDS (VGO/C0) 82.8 - -
S (160/VWG0O/ - 99.0 -
. CN/CGO)
EDS (VGO/DAO) - - 82.9

(- 49 A-110




The fnstalled capacity of the process units is

summarized in Table 3 for each refinery scheame,

{Slide 6)

Table 3.

Installed Capacities of Process Unit

CASE

Unit Bureka Fluid Coker SDA
BPSD BPSD BPSD
‘Atmospheric Distillation| 206,500 202,000 197,400
Vacuur Plashing . 134,900 132,900 “128,900
§ (2 tcains)
i .
%Eureka 90,900 - -
gPluid Coker (2 trains) - 89.000 -
‘SDA - - 81,600
HDS 107,900 120,500 98,000
Hydrogen Generation 1.93 x 10° 1.77 x 108 3.1 x 10%
{2 trains)
Nad/sp rmd/sp N3 /SD
B,S 8,3 H,S
Acid Gas Treating 447.8 T/SD 500 T/SD < 557 T/SD
{2 trains) .
iSulfur Recovery a21,5 /0% |470.6 v/sp S |$24.2 7/5D S
{2 trains)
Tail Gas Treating 16.5 T/sp° 18.7 1/sp S 21.0 2/sp

{2 trains)

-5 A-itt



4. BY-PRODUCT UTILIZATION SCHEME

The by-product utillzation scheme is the facilities which
utilize the by-products as fuel oi1 for bofler. The
following facilities are included fn this scheme:

1)

-

(a)

{b)

ey

@

storage of by-products

transportation of by-products
preparation of by-products fed to bollers
boilers o

flue gas desulfurization

hydrogen generation

sulfur recovery

‘Basic conditions

100 kg/ca’G, 500°C steam of 1,000 T/H is
produced for electric generation.

100 kgfcnzc, saturate steam is also produced by
the remaining fuel.

The boilers are operated 330 days/year, the same
as the upgrading refinery.

‘The total boiler capacities ace determined by

the fuel quantities which are produced as
by-product in the upgrading refinery.

The produced steam from the boilers and the

rgqulred steam for production of raw crude oil

to be charged in the upgrading refinery ace not
balanced.

S0 MW electric power is supplied from the
upgrading refinery for the production of raw
crude oil,

(- 5 A-112



{e) It Is assumed that natural qases are used for

feed and fuel of hydrogen generation unit in the

flue gas desulfurization facility.

(£) Boller feed waters for the above boilers are
supplied from the utllity facility of the
upgrading refinery.

However, condensates are not recovecred fronm the

injection steam in the oil field.

(2) Boller schezme

The hoiler scheme for by-product utilization is shown

in Fig. 4. (Slide 7)
The material balance is shown in Tablel 4., {Slide 8}
Table 4, Boiler Balance
CASE EURERA FIDID COKER SDA
1. Peed
(1) By-product 5,664 T/SD 3,990 7/sD 25,658 BPSD
Fuel {pitch) {coke) {SDA Asphalt)
11,220 FOR BPSD '
{(Fuel Gas)
{2) Boller Feed 2,550 T/H 2,450 /R é,210 T/B
wWater
(3) Natucal Gas | 0.34 x 10% 0.22 x 106 0.27 x 10%
Xa3/5D xad/sp Na3/sp
2. Product
{1) 100 kg/ca®c,| 1,000 7 1,000 '
AR AL ' 3 . T/ 1,000 /8
100 kg/ca’G,| 1,800 7
{2) Sulfur 35k 7/SD 230 T/SD 271 1/5D
-7 A-113
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The installed capacity of the boiler facilities is

summarized in Table 5.

{Siide 9)

Table 5. Installed Capacities of Boiler Facillties
CASE EUREKA FLOID CORER SDA

By-product Fuel 5,664 T/SD 3,490 T/SD 25,658 BPSD
Storage & Handling | (pitch) {coke) (SDA Asphalt)
Facility
Boiler )

100 kg/ca’s, §00°C. | 500 T/H x 2 [S00 T/B x 2 500 T/H x 2
100 kg/cm’G, SAT 530 T/H x 4 |540 T/H x 4 440 T/H x 4
lydrogen Generation] 0.80 x 10% 0.52 x 10° 0.63 x 108

(82 lHZ) 182k
Nm3/D _Na3/D ¥al/p

lue Gas Desul- 351 T/SD (S) |230 7/SD (S) 277 T/SD (S)
furization

Sulfur Recovery 351 T/SD (8) 230 T/SD (S) 217 T/8D (8)

5. UTILITY AND OFFSITE FLOW SCHEME

The study of utility and offsite flow scheme is now

proceeding.,

The facilities of the scheme are organized by utility
facilitles, storage facilities and general auxiliary

facilities which are required for smooth operation of the
process unlts and boller facilities.

The utility and offsite scheme of each process scheme ls

different each other.

common to each case is described in this part.

-8 A-15
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(1)

Utility Pacllities

The following facflities are studied, besides the
" steam generation facility (bollers) included in the
by-product utilization scheme:

Steaa distributfon facility in the refinery

Blegt{ié power generation and distribution facilities
Induqtrial water Intake and desalination facilitles
Water treatment facilitles

Condensate_tecovery faclility

Sanftary water facility

Cooling water facility
Fuel facility
Adr facllivy

Inert gas facility

The system flow of steam, power and water is shown in
Fig. 5. (Slide 10)

The capacity of each facility fs not fixed now, but the
following intake and output of utilities are assumed in
the upgrading refinery:

Industrial Water 5,000 T/4

Brine : 1,000 T/8
Steam for well injection 2,000 T/8

Power for Oil production S0 MW

{2) Ofifsite facility

The tank flow diagram of the upgrading refinery is shown
in Pig. 6. (Slide 11)

« 9 9 A-tl6
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The storage capacity of the upgrading refinery is
smaller than a conventional refinery for the following
reasons: )

(a) The mixed crude oil before upgrading will be
supplied anytime from the outside of the
upgrading refinery.

(b) The improved crude oil will be transported by

pipeline to storage tanks which will be
{nstalled at the port for export tanker.

The following facilities are studied besides the tank
facility:

Waste wateg treating facillty
Waste material treating facility
Control room
Comzunication facility
Lighting facility
Roads and fences
Plare stack and blow down facllity
Stack for flue gases
Natural gas intake facility
| Products loading facility
Buildings
Adainistration office
HYaintenance shop
Warehouse
Laboratoxry

Main station and sub-stations

Pite station

- 10 <) A-119



6.

Dressing room and resting room

Guardhouse
Clinic

pining room

Other facilities

SUMMARY

The main flow of the upgrading refinery organized by the

above process units, by?product utilization facilitles and

utility and offsite facilities is summarized in Fig. 7
!Slide 12[

Main input flow

(a)
(b)
{c)

Mixed crude oil
Natural gas
Industrial Water

HMain output flow

(@)
(e)
(£)
(9)
(h)
(i)

Improved crude oild
Sulfur

Stean

Electric power

Waste Water and brine

Diluent oll

The flows are different on each case. The approximate

average flow rates are as follows:

{a)
{b)

(e}

(d)
(e)
(£}

Mixed crude oil
Haiural gas
Industcial Water
Inproved crude oil
Svlfur

Stean

200,000 BPSD

0.5 - 1 x 105 ¥m3/p
4,000 ~ 5,000 T/H
125,000 BPSD

700 - 800 T/0
2,000 T/H

¢ 11 -) A-120



bresslnq room and resting room
Guardhouse

Clinic

Dining roonm

Other facllitles

SUMMARY

The main flow of thé upgrading refinery organized by the
above process units, by-product utilization facilitles and
utility and offsite facllities ls summarized in Pig. 7

Slide 12)

Main input flow

(a) Mixed crude oil
{b) Hatural gas
{c) Industrial HWater

Main output flow

{d} Improved crude oil
{e} Sulfur

{f} Steanm

(9) Electric power

{h) Waste Water and brine
{i) Diluent oil

The flows are different on each case. The approximate
average flow rates are as follows:

(2) Mixed crude oil 200,000 BPSD

(b) Natural gas 0.5 - 1 x 10% ¥a¥/p
(c) Industrial Water 4,000 - 5,000 T/0
(d) Improved crude oil 125,000 BPSD

(2) Sulfur 700 - 300 T/D

(f}) Steam 2,000 T/H

e 1y At
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{(g) Blectric power S0 MW
(h) * Waste water and brine 2,000 ~ 3,000 7/
(1) Diluent Ofl 45,000 BPSD

* Loss of water is included.

These fiqures are big values, so that basis of siudy
should be discussed and reconfirmed before the detailed
study. '

The following few points shall be specially discussed to
develop a realistic scheme:

Well watet supply
Brine release
Sulfur loading

<12 ) A23



ATTACHMENT
ANALYSIS OF m:,s CRUDE 011
Fig. 8 TBP Distillation Curve ( Slide 13)

Table-6 Comparison of Main Analysis Data (Slide 14)
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Battery limits of the upgrading refinery on the

feasibility study (Please refer to the attached Pig. A)

As the feasibility study bases, the upgrading refinery
fence is assumed as the battery limits of the following
lﬁ@pi and output flows:

il)’?reed ofl: mixture of ravw crude oil and diluent

(2)

(3

“(4)

(5)

' (6)

8

The feed oil is dehydrated and desalted in a main
station after handling at ofl production, gathering
and block stations which are excluded from the scope
of study. Storage of one week is considered.

Natural gas for feedstock of hydrogen generation.
Diluent (gas ofl)
Industrial water

Product sulfur (molten type)

Storage of one week production is considered in the
fence.

Synthepic crude oil (Improved crude oll)

Storage of one week production and loading pumps of
40 xq/ca’G discharge pressure are considered in the
fence,

Transaission pipeline, booster stations, storage
tanks at the port and loading facilities are outside
the scope of the study.

Steam

Surplus by-products are used as boiler fuel to
produce ultra-high pressure steanm,

=149 A-128
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Surplus ultra-high pressure steam is exported for
well injection.
{8) Electric power

50 MA electric power is exported for well users.

{9} Waste water

Waste water asd brine are discharged,

Data required

{1) Properties, availability and supply conditions of
natural gas.

(2) Properties, avallability and supply conditions of
industrial water.

Information required (Discussion items)

(1) Differencerof'the data on the crude assay and sample
oil

(Please refer to Table 6 and Fig. 8 in the report of
preliminary study)

(a) The preliminary study was conducted based on the
crude assay.

(2) Specification of improved oil

(a) Specifications of improved oil suggested by MEM
are °API gravity and total swlfur content only.
However, in a certain case, it is difficut to
keep sulfur conteat at 1.0 wt. percent when
gravity is kept at 25 - 28 °API due to the
features of the hydrodesulfurfzation process.

(-o 2 4-) A'130



(b) H§§ we understand the hlgh sulfur light gas oil
is mixed with the Improved oil? '

{(3) Sulfur

{a) More than 700 Ton/SD sulfur is produced in the
refinery.
How to transport the molten sulfur from the
refinery to a port, and from a port to market?’
Maximum capaclity of tanker for molten sulfur
will be 2000 ton.

(b) Please kindly give us information on the
prevailing restrictions on air pollution.
Is 1t necessary to recover sulfur from the flue
gas?

(4} Desulfurization of Soilet flue gas

(a} Molten sulfur production is applied on the
preliminary study.
Therefore, hydrogen generation and Suifdf
recovery units are included in the flue gas
desulfurization facilities. '

{b} Please kindly give us the following information:

(b~1) demand for sulfur compounds
sulfur, sulfuric acld, sulfite,
gYPSUl, c.sas
(b-2) availability and price of limesatone,
magnesium hydrooxide, silica, sand
{b-3) price of gypsum

{5) Boiler feed water

{a) Since the oil well {njection steam is not
recovered as condensate, a large quantlity of
fresh water must be produced from undecrground

water, which {s assumed to be high 1a salt
content,

-39 A-



{b) Por the production of fresh water, a reverse
osmosis process is applied, because it is simple
and is less expensive compared with other
processes such as evaporation process.

{c) I3 there a possibility to recover water from the
oll well?

{d) Please kindly give us information on the fresh
water production system presently used at the
oil production field.

{6) Wasts water and brine

(a) Discharge point of waste water and brine
(b} Restrictions on water pollution

{7) Operation of boiler and refinery

(a)}) Operation days of the refinery and boiler
facilities are 330 days/year.

(b} Concerning the storage of boller fuel, the
following should be taken into consideration:

{b~1) storage facility of gas fuel for one
month consunption is very lacge and is
not practical

{b-2) 50114 fuel can be stored. However,
storage for one month consumption is
large. And coke has to be stored
indoor.

{b-3) Liquid fuel can be stored. However,

' since high temperature heating is
required, storage of large quantity is
undesirable.

(c) Please kindly give us an idea on heating system
of the tank presently used for the crude
atorage.
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1. Schedule

(1) What {s the time schedule for
the Orinoco heavy crude
developnent angd production?

Expected starting time of
150,006 - 160,000 BPSD crude

production
(a}
{b}
(2} What is theé time schedulé for the
plans for the upgrading plant
installation?
Expected opétatinq stact-up of the
upgrading plant
(a}
(b)
(3). Bow many years should be taken for
the project life after start-up
operation?
{a)
. {b)
(4) What should be the stream factor
for plant operation?
' (a)
(b)
(c)
2, Raw material cost and product price
(1) What do you suppose is the cost
of Orinoco heavy crude {mixture of
raw crude oi} and diluent) at the
upgrading plant fence?
on
fii _Hﬁht do you suppose is the cost
of the diluent at the upgrading
plant fence?
Us$
on

(- 1 _) A‘13‘1

1989

Other ( }

Early of 198%

Other ( )

20 years

Other years

1st year

2nd year

after 3 year
1 o
] swean
1 s
—

LA ]



{3) wWhat 3o you suppose is the price
of Natural gas at the upgrading
plant fence?

(4) wWhat do you suppose is the
price of synthetic crude at
the upgrading plant fence?

uss [ ] e
_ (M Nad)
on [ - (yesn)
vss () /e
on the condition of
API
wt.t S
year base

Syn. crude

APL Sulfur (wt3)
22 1.0

24 1.0

25 1.0

26 1.0 -

28 1.0

30 1.0
Sulfur preaium

(5} what is the price of sulfur
product at plant fence?

{6) ¥vhat is the price of steanm
at the plant fence?

at

at

(7) wWhat do you suppose i{s the
supply cost of water of the
plant fence?

(- 2 ) A-135

Est. price US$/BBL

at [ ] year

[ Jusszo.1 wt.y s

uss (] /ton

Us$ Jton

on - - year

condition of 100 kg/cnzG
saturate

Uss /ton

on ) year

condition of 100 kg/ca’G
500 °C

Us$ /ton

on year




3.

(8) What 18 the supply price
of electric power at the
Plant fence?

Us$

Conditions of Cost

(1) What are the inflation factors
- 1n Venezuela?

- Construction materfal
=~ Construction labor

= Raw material, products,
- Opetating labor

{2} What is the local factor of
construction cost compared to
US Gulf cost?

- Bquipment & matecrials cost
- Installation cost

(3} What are the iaport dutles for
import materials & equipment and
the incomé tax of foreign
engineers & labor?

(4) What should be considered for
working capital?

(a) Land cost

- Peed storage

. Product storage

- Production cost
Product sales

(b) Land

What is the land cost of
plant site?

{c) 011 inventory

What percent full of tank is
considered at the end of start-
up period?

(d) ;Chenical inventory

Bow many sonths of supply or
how much quantity is required?

(_. 3 ‘) A'136

Jkw
{year)

%/year
t/year
$/year
$/year




(e) Spare parts

What percent of construction
cost is estimated for spare
parts?

(5) What are the salarles including
all allowances of operators in
the plant? _

Adninistrative staff-
Technical staff
Foreman & operator
Horker

{6) Can you give us a typlecal
organization chart of the
existing refinery?

(7) wWhat are the average wages of
skilled labor and othér?

Supervisor
Welder

Driver (car)
Driver (crane)
Driver (truck)
Mechanic

Pipe fitter
Piping worker
Palnter

Duct worker
Blectrician
Insulation worker
Common Labor
Offle clerk
Typist
Ac¢countant
Enginecer

Draf tsman

{(8) What are the costs of construction
materials?

Cemient
Steel bar
Gravel
Concrete

4y A3

T

Us$ /year
at year
(aj Yes
(b) No
US$fDag _
Us$/Ton




(9} How many years should be taken
€or the depreciation pericd of
Plant after start-up operation?

{a}) io Year

_ (b) Other] IYea:s
What kind of dépresciation method
shall be taken?

{a) straight run
{(b) Other

{10) Bow much is taken for salvaga
value?

Debt & BEquity

(1) What 1s the ratio of Debt/Equity
for invesztment?

L7017
{2) wWhat is the interest ratio
of loan?

for long-term loan
for short-term loan
' (a) 3%
(b) 10%
{c) Other %

(3) How should the interest be
handled during construction?
(a) Capitalized
(b} Other

{4) What Xxind of method for refund
of loan should be assumed?
' : {a) Constant refund
{b) Other

(5) How many years should be assiused
for payment of loan?
{a} 10 years }
{b} Other years

(6) How many years are taken as grace
period? . ‘
- T ' I year
And when is & counting point of '
the period?

{1) What is accounting method?
{a) Base account
{b) Mid-year account

59 A-138



5.

Taxes

88

{2)

{3}

{4)

{5)

What percent is the corporate
tax and what kind of method is
selected?

What percent is the fixed property

tax to fixed assets of plants and
what kind of method is selected?

What percent Is the insurance
for £ixed assets of plants?

Bow much is the royalty for oil
production?

How many years are considered
as tax holiday?

Econonic Analysis

(1)

(2)

(3)

(4)

What kind of analysis method is
reccomendable?

What is the definition of cash

flow?

What is the base year?

which is a recamendable method
of IRR?

- 69 A-139

{a)
{b)

%
Uniform
Progressive

{c) Other

[ s

(a)
{b)

(e)

(a)

(b)
{c)

(a)
{b})

(a)
{b}

(c)

(a)
(b)

el
—]
]

Uniforn
Progressive
Other '

year

DCF method
Paid out time method
Other

IRR
NPV

Start of construction
Completion of
construction

Start of operation

ROI
ROB



(3)

What sensitivity analysis {ten

shall be calculated?

179

A-140

(a) IRR  15%

20%
25%

(b} Investment Cost
Bage
+20%
-20%

{c) Other



(5) What Sensitivity analysis item
shall be calculated? :
(a) IRR 15%
20%
25%
{b) Investnent Cost
Base
T 420%
-20%
(¢} Other

-141
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1.

Calculation method of Econonmic analysis

Pleage refer to the attached Fig. B,

B nvoor | pived | verne e Caloulated
Price/Cost Value (Pixed)
{a) Mixed c:-ﬁde oil IN o
{b) Raw crude oil IN {o) *
{¢) Natural gas m 0
td} Water IR
{e) Diluent : ogT o
(f) Improved crude oil] our - o
{(g) Sulfur ouT o
(h) Steam {7UEEIP) ooT )
(i) Electr icf power oUT 0
(5) Water oUT . °
{k) By-p:oduét fuel oUT/IN -
(1) Otilities ouT/IN -
{») IRR - - - )

*  (b) Lhstead of (a) + (e);

in this case outlet diluent is the same value

as inlet diluent.

- 8 5 A-192
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PORT CONDITION

1.

S.

Brief description of dock facilities
(Port drawings and harbor charts)

Size of ship that can be berthed

Maximum size and weight of cargo unloaded at port to date

Can vessels be offloaded into sea at port and towed to
shore for loading

Type and capacities of unloading facfilities

Type _ Capacity Quantity
Ploating crane )

Crane

Porklift

Information on unlcading extraordinarily large and heavy
cargo :

(1) Limitation due to wind, if any

_(2) Effect of tide and height of waves

Capacities, available numbers of lighters and any other
carriérs for cargo

Storage capacities
Shed
Warehouse
Bonded warehouse

Outdoor storage space

Port congestion and required period for unloading

-145
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10. Harbor permits and regulations

11. Charges, duties and other leVies'

(__ 2 __) A"146



DATA ARD INFORMATION ON SITE

1. Map

(1) Map of country or state showing roads and rallroads
{(2) Large scale map of site

(3) Contour map of site

2. Geology

(L) Nature of surface sofl

Gradation

Color

Acidity

Salt content

Sulfur content

Permeability

Stabflity under watery condition

{2) Subsoil condition
{3) Soil data
Boring logs

Soil analysis-
Laboratory test reports

(4) Blevation above sea level
(5) Plood and tidal data
(6) Blevation of ground water level

(7) Drainage of site

3. Climate

(1) Metéorolégical records
Clear, cloudy and raiany days

Temperature and humidity
Rainfall

Wind velocity

Barthquake

Record of floods, droughts

€3 AW



4. Obstructions on site

Buildings

Pransmission lines
Underground obstructions
Others

5. ptilities required during construction work

Water
Electric power

- 4 9 A-18



LOCAL TRANSPORTATION

1.

2,

Organization concerned.

Roads

(1)

{2)
{3}
(4)
(5)
(6)

Qistance between site and pori
BuéiedJitems

Width

Curve radius

Slope

Condition and size of side ditches

Width and type of bridge

Width, height and type of tunnel

Limitations relating to above 2, 3 and 4

(1)
(2)

Weight -

Length

- 5 - A-149
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LABOR CONDITION -

1. General
(1) Governmental authority in charge
(2) Labor laws and regulations

{(3) BEstimated level of local skilled labor compared with
that of Japanese

{4) Working hours and holidays

(5} Conditions on labor unions

2. Bxpatriate labors

Possibility of'hifing Eoreign-labors

(Bngineer, techaician, skilleg and unskilled worker)
3. Contracators for the following works

{1) Building work

{2} Civil work:

{3} Steel structure work

(4) Airconditioning work

{5) Drainage work

- 6> A-150



SUBCONTRACTOR

l. Hame
Address
Telephone No.

Represgentative -

2. Speciality

3. Experience

" Project, owner
Site
Time

4.  Equipment owned

5. Number of regular personnel and workers

6. Observation of rubcontractor's jobsites, workshops,
construction equipment, office, material yards, etc..

- 7 A-15i



ATTACHMENT- 5

Caracas, May 12, 1980

RECORD OF DISCUSSIONS

The Venezuelan authorities conceming with Orincco
0il develogrent, wlﬁchare!-ﬁnisteriodeﬂmé.rgiayﬂinas
(hereinafter referred to as "MEM"), Petrflecs de Venézuela
S.A. {(hereinafter referred to as "PINSA"), LAGOVEN, S.A.
(hereinafter referred to as "LAGOVEN"} and Instituto Tech-
rologioco Gel Petrbleo (hereinafter referred to as “INTEVEP"),
and the Japanese Second Survey Team for the Upgrading project
of Orinooo Heavy Oil in the Republic of Venezuela (hereinafter
referred to as "The Team"), sent by Japan International
Corporation Agency (hereinafter referred to as "JICA®) had

The schedule of meetings ard persons who participated
inthed.ismssionsarelistedinAru'ex-Agrdeex—B,
respectively.

Both parties exchanged views and discussed.
The following is a summary of the meetings.

1.~ Reporting of the Result of the Preliminary Study
The Team reported the result of the preliminary
study based on "Attachment to JICA - 2 ()"
‘included in Annex - D.
2.- Revision of Basic Conditions for the Study in
"Record of Discussions®™ signed by both parties
on October 10, 1979.
_Both parties agreed to the following items:
—~—" (1) Feed Ol of the Upgrading Refinery
(a) Nare of the raw Orinoco Heavy Oil
50/50% Cogollar IX and Cerro Negro Crude Oil
(b) Diluvent for the oil production
Distillate of 380 - 510°F,mainly licht gas 0Oil

of the upgrading refinery is recycled.
A-152 /
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(c) Analysis Data of Raw Orinoco Heavy 011
for- futher study use, -
"Crude assay of 50/50% COGOLLAR IX and
Cerro Negro {Report No. LV.5C - PC,79)"
prepared by LAGOVEN and
"Characterization de los residuos (700°F +)
Y de sus cxrudos de origen” in the Annex - C
are used,

{d) Capacity of the \ipgrading refinery

To produce 125,000 BPSD minfmum of product oil .

42) Product of the Upgrading Refinery
(a} Properties of product

"Target Yields of synthetic crude™ and.

" Target Key qualities of components”.in
~the Annex - C is to be referred.

(3} BypmductsoftheUpgradingRefmery.

{a)

(b}

(c)

Use of by - product

Fuel for the generation of electric power

for the oil production and the vpgrading
refinery and the generation of steam for
Excess fuel is piled in the upgrading refinery,
Boiler plant site '

One centralized boiler plant for use of by-product
is installed in the upgrading refinery.

Field portable boilers for steam injection are
installed separately in the field which are
excluded from the feasibility study,

Fuel supply for the field portable boiler
Excess fuel gas fram the upgrading refinery

is supplied.

Main fuel for the beiler is natural gas.

(4) Sulfur Reocovery

{a)

Recovery Sources

Sulfur in the sour gas of hydrodesulfurization
units is recovered as elemntal sulfur,

Sulfur of 90 % in the fiue gas of boilers is
recovered as gypsun or others.

A"53 l-/oe
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{b) Type of Sulfur
Elamental sulfur is solid.

Steam and Electrical Power Requirements

for oil production,

{a) Steam :
Steam is not supplied from the upgrading
refinery. '

{b) Electric Power
150 MY on the basis of the raw crude
production of 170,000 BECD is required
for the raw crude oil production.

3.- Items Confimmed
Both parties confinmed the following items:
3.1 Ttems relating to the "Attachment to JICA - 2 @

(1}

(2)

(3)

{4)
" River water is supplied.

The further study on the Fléxiocber case is excluded
fram the feasibility study. .
Fuel for furnace of the upgrading refinery

Shortage of fuel is balanced by vacnm residue.

Feed for hydrogen generation unit

Ratural gas is supplied.

Industry water

3.2 Itams relating to the "Attachment to JICA - 2 &

(1)

@

Properties, availability and supply conditions of natural gas

Ccl 93.1 mold
C2 1.9 ol
Q02 3.7 mld
C3+ 1.3 ol

Total 100.0 Tolt
H2s 60 PP

Mercaptan 10 ppm
& Qs

Supply pressure 500 psig

Required quantity is available.
Properties, availability and supply corditions
of industrial water

- "REPORTE DE AMALISIS DE AGIA™ in the attachment - C

is to be referred.
Raquired quantity is available.

A‘64 ll/..
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(3) Waste Water
(a) Discharge point of waste water is the
fence of the upgrading refinery.
(b) Restriction of water pollution
are mot specially considered.
(4) Operation of Bofler and Refinery
(a) Stream days of the refinery units are 330 days/year.
And minimm half train of process wnits during
shutdown maintenance -is to be opereted continuously.
(b) Boiler and power generating facilities are
to be opérated continuously for 365 days
operation of ofl production.
3.3 Items telat.mqtothe"&ttadmenttoJICA 2
(1) Schedule
(a) Mechanical campletion of the refinery = end of 1987
Start-up of the refinery early of 1988
Full production of crude oil early of 1989
(b) Project life = 20 years
(c} Operating rate of the refinéry =
1988 ...330 stream days/year X 50%
1989 ...330 stream days/year X 1003
(2) Raw Material Cost and Product Price

{a} Raw crude oil = US § 10/BBL
Z on 1980
- {b) Dilvent gas oil = No value
{c) Natural gas & fuel gas =US § 3/MBIU
on 1980

{d) Synthetic crude
"Upgraded Crude Values™ in the Annex - C
is to be referred.

(e) Sulfur = No value
(f) Industrial water = No value
(g) Blectric power =Us $ 0.023/KK
: : on 1980
‘ (h} Limestone & gypsum = No value

(1} Escalation of price is not oconsidered for the study.

A-155 o/



(3)

(4)

(5)

(6}

-5

Condition of Cost

(a) Investment ard operatirg oost are estimated on

Venezuela site, 1980 base.

And escalation is not considered for the study.

() 0il inventry

-

Feed crude oil_= 50% of 30 days storage capacity
Procuct = 50% of 7 days storage capacity

{c) Chemical inventry = 2 Months

(d) Spare parts = Standard ;.

. e . 3
(e) Salaries including all allowances of operation persons
= Total average US $ 22/vH

on 1980
{f) Typical orcanization chart of refinery

Tne refinery is orcanized by three (3) Depariment

of operation, maintenance and technical.

Other deparirents are outside of the refirery.

(g) Depreciation pericd after start-up operation

= 16.6 vears (Total average)

(h} Depreciation rethod = straignt line

(i) Ssalvage value = No
(j) Land cost = Ro value
Debt & Equity
All equity
Taxes

{a} Corporation tax
(b) rethod of corporation tax
(c) F.I:J;ed property tax

to fixed assets
(d) Insurance for fixed assets
Econamic Analysis
{a) Analysis method )
{b) Definition of cash flow
(c) Base year

{d) Method of TRR
(£) Sensitivity analvsis

A-¥6
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50t & T4
Uniform

No
No

DCF Method

IRR

Start of operation
(1988)

ROE

Investment cost

- 20% & + 20%

Rawv Credn 0/ .
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{7) Calculation Method
(a) Fixed value

Rad crude oil, dilvent, natural gas, water,.sulfur,
limestore, gypsum, steam, electric power, waste water,
by-product fuel, fuel cas,

(b) Cojective fixed value
Improved crude il

{c) Calculated value
IRR (R)E}

~ Submission of the Report '°

The éxplanation of the report wiil be zrade in the modle of

Septeniver, 1980 as per attamed schedule in "JICA - 1"
the Annex - D.

of

Y llinose

Senichi Hirose

_ Chief of the Japanese Second
‘Ministeﬁofdn; Erercia y Minas Sﬁmg?;ctmzf Orinoco
Eeavy oil in the Reoublic of
Venezeela

c.c.: PetrSleos de Venezuela S.A.

c.C.t Lagoven S.A.
c.c.: Instituto Tecnoldgioo Venezolano de Petrdleo.
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DATE

May 6,
May 7,
May 8,
May 9,
May 12,

1980
1980
1980
1980
1980

SCHELULE OF VISIT

TIME

14:30 - 17:00

09:00 - 15:00

- 11:45 - 16:00
15:00 - 16:00
10:60
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PLACE

Ministerio de Energia y Minas
Petrbleos de Venezuela, S.A.
Lagoven, S.A.

Petrdleos de VEnezueia, S.A.
Ministerio de Energia y Minas



(B~ 1)
MEMBERS OF MEETING

DATE: May 6, 1980

PLACE: MM
Venezuelan side

2

Dr. Arévalo Guzmin Reyes General Director for Hydrocarbons

Dr. Alfredo Essis Production Planning Advisor

Dr. Ricardo Nufiez Refining Division Head
- Dr. José Méndez Zadato Exploration Advisor

Dr. Manuel Alayeto ) Director Adjusto

Japanese 'si"de
The second survey team - Group A
Mr. Senichi Hirose Chief of the Team (Consultant to JICA)
Mr. Keiichi Goto Deputy Director, Petroleum Development
] Division, MITI :
Dr. Koji Ukegawa Senior Scientific Officer, Natural
Research Institute, MITI
Mr. Hideo Yasuki Deputy Director, Industrial Survey
) Dlvision, JICA
Mr. Yasuvhisa Hosoya Mechanical Brgincer
) ' {Consuitant to JICA)
Mr. Terutada Tsukagoshi Chemical Engineer

(Consultant to JICA)
Embassy of Japan
Mr. Katsuhiko Tsunoda Minister
Mr. Hiroshi Yoshida First Secretary
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Annex - B
(8 - 2)
MEMBERS OF MEETING

DATE: May 7, 1980
PLACE: PetrSleos de Venezuela, S.A.

Venezuelan sicde

MEM

Pr. Alfred Essis
Dr. Ricardo Nufez
Ing°luis Rivas Rodrig\ez

PDVSA
Dr. Carlos Borregales Orinoco 0il Belt Coordinator
Dr. Angel Behrends Coordinator Refinacion
Dr. José Prats Planning Manager, Refinery Coordination
Pr. Edison Perozo Pet. Engineer, Manager Orinooo Belt
Dr. Huberto Vidal Coordinator of Cooporate Planning
Dr. Orlando Castillo DSMA Project Deputy Upgrading
Coordination
INTEVEP
Dr. Jerry J. Taman Econamic Technical analysis
Dr. Franzo Marruffo Evaluation of Project
Japanese side. .

The second survey team — Group A
Erbassy of Japan

Mr. Katsvhiko Tsunoda
Mr. Hircshi Yoshida
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MEMBERS OF MEETING

Venezuelan side

Dr. Alfred Essis
Dr. Ricardo Mufiez
Ing® Luis Rivas Rodriguez

Dr. Angel Behrerds

Dr. Hatberto Vidal
Dr. Orlarndo Castilio

- Dr. Franzo Marruffo
Dr. Jerry J. Jaman
Japanese side
The second survey team ~ Group A
Enbassy of Japan
Mr. Hiroshi Yoshida
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CATE: May 8, 1980
PLACE: LAGOVEN
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MEMBERS OF MEETING

Venezuelan side

PINSA

P

pr. Carlos Borregales

Japanese side
The second survey team
Mr. Senichi Hirose
Mr. Hideo Yasuki
Mr. Yasuhisa Hosoya
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DATE: may 9, 1980
PLACE: PINGA
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MEMEERS OF MEETING

Venezielan side

MEM, PDVSA, LAGOVEN and INTEVEP menbers

Japanese side

The second survey team - A Group
Brbassy of Japan
Mr. Hiroshi Yoshida
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PLACE: MEM



amex_-c. ()
TABLA 1

CARACIERIZACION DE LOS RESIDUOS (704°F+)
¥ DE SUS CRUDOS DE ORIGEN.

CaLDo CERRO NEGRO COGOLLAR |  JOBD 2
PO DE LAUESTRA Qupo  |Restouo|cauoo  [Res1ouo jcrupo  [RESTHUO
Gravedad especfflca % ]
0760 1.0129 [1.0306 |1.0078 |1.0303 i.?lls 1.0279
Gravedad, °APT . 2| sa| es| s osa 6.2
tantenido Sal (PTB) 220.0 210} 72.0 55 680 225
trufre (% peso) s.28 | 3.5 ] 358 | s | 61l s.01
Zinadio (PPM} 18 | 476 42 | a1 390 150
Xiquel (PPM) 92 115 81 o9 |° 106 101
.
Zierro (PEM) el 137 - SN

Carbono Conradson (1P} 14.3 5.7 12.9 16.9 | 11.8 16.4

Asfaltenos (% PESO) 12.55 13.50 15.351 16.57 | 8.64 10.28

four Point {(°F) + 6% + 95 + 55 + 90

Yiscosidad a 140°F : .
(c.5.) 6252 49342 3726 432846 | : 5537 276381

¥Viscosidad a 210°F :
(c.s.) 376.0 | 1256.0| 1727.9 | 1c20.0] 262.8] 941.0

Bendimiento sobre cru

£2 (1Peso) 100 90,74 100 £9.37} - 108 92.27
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in the Republic of Venezuela (Herelnafter referred to as “The Teaw)

ATTACHMENT- 6

Rinutes of Meetings

Caracas, October 16, 1980

The Japanese study team for the Up-grading Project of Orinoco Heavy 01l

» Sent by

the Japan International Cooperation Agency {Hereinafter referred to as "“Jican),
presented to the Venezuelan authorities a report entitled "ODRAFT FINAL REPORT,

THE STUDY ON ¥HE ORIROCO HEAVY OIL UP-GRADING PROJECT FOR THE REPUBLEC OF VENE-
ZUELAY : ’

The following Is a summary of the meetings and discussions:

Schedule of Heetings and Participants

The schedule of meetings and participants are listed in Annex-A and Annex-
B, reSpectively

Presentation of the Draft Final Report

2.1

2.2

The Tean presented the Draft Final Report which has been prepared ba
sed on the objectives, the scope of work, and information descr:bed

in the following record of discussions:

= Record of discussions dated October 10, 1979
= Record of discussions dated Hay 12, 1580

The presentation was made by highlighting the features of the study
and results.

The Venezuelan authorities and the Team exchanged views on the

Draft Final Report.

{1) The Venezuelan authorities expressed satisfaction regarding the
dedication and efforts made to complete the study.

(2) A preliminary review of the Draft Final Report indicates that
the contents of the Report are objective,

(3) Tﬁe Venezuelan authorities requested the following additlions to

the Draft Flaal Report,
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(L)

to indicate the ﬁfoperties of fractions of the “improvéd crude
oil, as much as possible

o make clear the bases of informations and data on main up-gra-
ding processes and hydrotteating/hydrodesulfurization processes.

fhg'Vepezuefah éuchbrities expressed the intention of mdking ques
a p ] g ques

" 4iéhs 3n order to ¢l3rify the contents 'of the Draft- Final Report.

The Team replied to the Venezuelan authorities that such guestions

should be made to the Embassy of Jéﬁén in Caracas by November 17,

1980, The answers will be made in wiittén form outside the final

report.

3. Final Report

The Draft Final Report will be considered as final after completion of the

additions mentioned above 2.2 (3).

" The Final Report will be submitted to the Vénezuelan auviborities by the end

of November 1980.

Both parties gtcepted the above.

\\;"'u m

Dr. Arévalo Gyacap Reyes
Director Genera ectorial de Hidrocarburos
Hinisterio de fdergia y Hinas

Repiiblica de Vfnpzuela

Y

c.c: Petréleod de Venezuela, S. A.
tagoven, S. A.
INTEVEP, S. A.
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Senichi Hirose
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0il in the Kepublic of
Venezuela



Annex-A

SCHEDULE OF MEETINGS

DATE TIME PLACE
October 13; 1980 15:30-16:30 7 Ninisterio de Energfa y Minas
October 14, 1980 8:30-12:00 Petrdleos de Venezuela, S. A,
October 16, 1980 " 9:00-30:00 Petédleos de Venezuela, S. A.
Octobes 16, 1980 °  15:00-16:00 Ministerio de €nergfa y Kinas
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Pr.

Dr.

Dr.

Or.

ing*

POVSA

or.
br.
br.

Japanese

Annex-B (B-1)

HEMBERS OF MEETINGS

Arévalo Guzmin Reyes

Enrique Daboln Vera

Manuel Alayeto .

Rfcardo Kidez

Luis Rivas Rodriguez

€arlos J. Borregales
Angel Behrends

José Prats

side

The Team

Hrl

HMr.

Hr.

Mr.

Hr.

Senichi Hirose

Toshio 1bi

Hideo Yasuki

Yasuhlisa Hosoya

Terutada Tsukagoshi

DATE: October 13, 1980
PLACE: HEH

General Oirector Sectorial for Hydfo-
carbons o

Director of Hydrocarbons

Deputy General Director Sectorial
for Hydrocarbons

Refining Division Head

Head of Project Evaluation Department

Orinoco 0il Belt Coordinator
Refinery Coordinator

Manager, Refinery
Coordination

Chief of the Team (Consultant to
JICA).

Deputy Director, Development
Division Petroleum Department
Agency of Natural Resources and
Energy,HiTI.

Deputy Director, Industrial
Survey Division JICA,

Petroleum Refinery Engineer
{Consultant to JICA).

Petroleun Refinery Englineer
(Consultant to JICA)
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Embassy of Japan

Kr. Katsuhiko Tsunoda Hinlster

Hr. Hiroshi Yoshida First Secretary
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HEMBERS OF MEETING

Annex-8 (8-2)

Venezuelan Side

HEM

Or. Ricardo Nufez
Ing. Luls Rivas Rodriguez

PDVSA

Dr. Angel Behrends
Dr. José Prats

Ing. Armando Herrera
LAGOVEN

pr. Humberto Vidal

INTEVEP

Or. Jerry J. Thoman

Ora. Carrmen Elvira Alvarez

Japanese Side

The Team

Embassy of Japan

Mr. Hiroshi Yoshida

DATE : October &, 1480
PLACE: PDVSA

Qrinoco 0il Belt Coordination

Manager of Corporate Planning

Economic Technical Analysis

Process Engineer
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MEMBERS OF HEETING

Venezuelan Side:

HEM

Dr. Ricardo Riafez

Ing. Luis Rivas Rodriguez

POVSA

Dr. Angel Behrends
bDr. Carlos J. Borregales
Dr. José Prats

Japanese Side

The Team

Embassy of Japan

Hr. Hiroshi Yoshida

A-175

Annex-8 (8-3)

-DATE : October 16, 1980
PLACE: PDVSA



Annex-B {B-4)

MEHBERS OF MEETING

DATE : October 16, 1980
PLACE: HEM )

Venezuelan Side

HEM and PDVSA members

Japanese Side

The Tean

Embassy of Japan

Hr., Katsuhiko Tsunoda

Hr. Hiroshi Yoshida
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