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Table 4.2 General Definition of Utility Facilities

{Fluid Coker Case)
- Hem g:f :;::f Q'ty Note
{. Steam Generation System _
Uitra High Pressure Steam = 260 TfH 4 One unit for stand-by
High Pzessure Steam 200 T 2
2. Power Generation System
by Ultra High Pressure 55,000 XW 4 One unit for stand-by
Steam
by High Pressure Steam 18,000 KW 2
3. Water Trealing System 2,120 T/H 1
4, Pure Water System 250 T/H 3 One unit for stand-by
5. Condensate Treating Sysfem 170 T/H 2
6. Potabie Water System 5 ’i‘lﬂ 1
7. Cooling Water System 18,000 T/H 2
8. Fuel Sysiem
Fuel Gas 400 x 10® kcal/H 1
Vacuum Residue 220 x 10° kcal/H 1
9. Air System 1,800 Nm3fH One unit for stand-by
10. Inert Gas System 350 Nm?fH
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TFable 4.4

Construction Cost of U tility Facilities

(Fluid Coker Case)
Item Capacity 10° Japanese Yen
Steam Generation & 260 T/H x 4, |95§ o
Distribution System 200 T/H x 2
Power Generation & 55,000KW x 4, 18,545
Distribution System 18,000KYY x 2
Water Treating System 2,120 T/4 944
(Including Potable Water System)
Pure Waler System 250TiHx 3 2815
Condensate Treating System 170TM x 2 305
Cooling Water System 18,000 T/H x 2 2,442
Fuel System 89
Air System 1,800Nm*fH x 3 ) 18}
Inert Gas System 3SONm*/H x?2 505
Total 45,064

Table 4.5 Construction Cost of Olfsite Facilities

(Fluid Coker Case)
Item 10® Japanese Yen

Storage System (Total Tankage 1,436,000 K1) 14,142
Loading and Receiving System 628
Waste Wates Trealing 1,940
Flue Gas Desulfurization System 5,022
Fire Fighting System
Conlrol System
Communication System
Lighting and Barth System > 8,987
Hare and Blow Down System
Commeon Stack
Auxiliary )

Total 30,719
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Table 4.7  General Definition of Utility Facilities

————

L {Eureka Case)
Item geaf ':;::f Q'ty 'the .
1. Steam Generation System
Ultra High Pressure Steam 240 T 6 One unit for stand by
2. Power Generation System
by Ultra High Pressure 46,000 KW 6 “One unit for stand-by
Steam
by High Pressure Steam — —
3. Water Treating System 2,310 T/H 1
4. Pure Water System 310 T/H 3 Oneé unit for stand-by
5. Condensate Treating System 200 T/H 2 :
6. Potable Water System 5TIH 1
7. Cooling Water System 20,000 T/H 2
8. Fuel System
Fuel Gas 308 x 10® keal/H 1
Vacuum Residue 410 x 10° kcalfH 1 ,
9. Air System 2,000 Nm?/H 3 One unit for stand by
§0. Inert Gas System 350 Nm3/H 2 |
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Table 4.9 Consiruction Cost of Utitity Racitities

(Eureka Case) _
Htem Capacity 10% Japanese Yen

Steam Generation & ‘ 240T/H x 6 23,757

Distribution System
Power Generation & ~ 46,000KW x 6 20,530

Distribution System
Water Treating System 2310 T/H 1,024
{Including Potable Water System)
Pure Water System 3I0THx 3 3,367
Condensate Treating System 200TjH x 2 331
Cooling Water System f0,000 T[H x?2 2,707
Fuel System 116
Air System | 2,000 Nm*/H x 3 - §92
Inert Gas System 350 Nm3*fH x 2 505

Total 52,529

Table 4.10  Construction Cost of Offsite Facilities
{Eureka Case)
item ) £G® Japanese Yen

Storage System (Total Tankage 1,397,000 K1) 13,697
Loading and Receiving System 260
Waste Water Treating System 1,659
Flue Gas Desulfurization System 4,527
Fire Fighting System '
Conteol System
Communication System
Lighting and Earth System b 9,044
Flare Stack and Blow Down System
Common Stack
Auxiliary

Total 29,187
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Table 4.12  General Definition of Utility Facilities

(M-DS Case) L
ftem g:}:;:g Q’ty Nofe
I. Steam Genetation System
Ultra High Pressure Steam 240T/H 6 One unit for stand-by
2. Power Generation System
by Ultra High Pressure 44,000 KW 6 One unit for stand-by
Steam .
by High Pressure Steam — —
3. Water Treating System _ 1,910 T/H §
4. Pure Water System 200 T/H 3 One unit for stand-by
§. Condensate Treating System 250 T/H 2
6. Potable Water System STMH |
1. Cooling Water System 15,500 T/H 2
8. Fuel System
Fuel Gas 230 x 10° kcal/H i
Naphtha 50 x 10% kcalfH 1
Yacuum Residue 344 x 105 kcal/H 1
9. Air System 1,900 Nm3/H 3 One unit for stand-by
10. Inert Gas System ‘350 Nm*/H 2
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oIl 5 e
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) BIERERER
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HHERE 248 T
HKEHBRE 144 DY
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3 M DS H-zARABRORAH
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Table 4.14

Construction Cost of Utility Facilitics

{M-DS Case)
Item Capacily 10% Japanese YerT-

Steam Generation & 240 T/Hx 6 20,192

Distribution System '
Power Generation & 44 ,000KW x 6 19,450

Distribution System '
Water Treating System 1,910 T/H 856
(Including Potable Water System) ,
Pure Water System 200 T/ x3 2,460
Condensate Treating System 250T/Hx?2 318
Cooling Water System 15,500 T/H x 2 2,113
Fuel System 108
Air System 1,900 Nm?fH x 3 186
Inert Gas System 3ISONm*Hx2 505

Total 46,188

Table 4.15 Construction Cost of Offsite Facilities

(M-DS Case)
ltem 10° Japanese Yen

Storage System (Total Tankage 1,340,500 K1) 13,209
Loading and Receiving System 263
Waste Water Treating System 2,017
Flue Gas Desulfurization System 4,323
Fire Fighting System
Controt System
Communication System
Lighting and Earth System -+ 8,724
Flare Stack and Blow Down System
Common Stack
Auxiliary )

Total 28,536
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522 AY/ARBORBRKE
12 3T FAEMOEERE Table 5.1 K5+,

Table 5.1 Test Result of Orinoco Crude Oil

“eamgte Name W-N  lLGo AR LVGO GO VGO V& Crude
— . . -_—
anze C0) 1BP : 205 343 455 3

et Rurgz € 205 u3 B 455 500 sop S0

Ve (VoiZ) 08 ilo 86.2 176 7.3 49 61.3
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TR cunve of Orinoco crade 0 is shown in Fig. 5.1.
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N=-PENTANE SOLUBLE (%)

FIG. 7.1 SOFTENING POINT AND N-PENTANE SOLUBLE
OF HEAVY RESIDUALS
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112 —BRHUKO 5

—HBROBIERR % Table 7.1 KR T,

Table 7.1  Analysis of Generat Properties

'_l—ndushial Analysis Flexi coke BDA-Asphalt

Calpriﬁc' Value, Kcalfkg 1,720 9420
Moisture % 1.0 0.1
Fixed carbon " 96.5 34.5
Volatile matter . 1.2 65.3
Ash. " 13 02
Totat sulfur " 57 5.8

Flemental Analysis (Dry basis) )
C % 94.4 83.5
H . 05 8.5
0 " 02 19
N " 0.6 09
S " 5.7 58

Ash, composition
Y ppm 2460 1,500
Ni " 610 280

Fusibility of Ash .
Softening Temp. °c 810 Impossible to measure
Deformation Temp. * Fused because of small ash
Fluid Temp. " '
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Table 7.2 Test for Fuel

Flexi coke - BDA-Asphalt
Ignition Temp. (°C) 870 — 920 640 — 650
Combustion Vetocity Good Very good
Grindability (GHI) 32 Impossible to measure, s

adhesive matler grows
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COMBUSTION VELOCITY (g/cmS)

FIG. 7.3 COMBUSTION VELOCITY
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ATTACHMENT- | JICA- |

THE UP-GRADING PROJECT

OF GRINOCO HEAVY OIL IN THE REPUBLIC OF VENEZUELA
—--- GENERAL DESCRIPTIOR -—-

1. Venézueladn Govéraméat's Request

(1) 1n April 1978, thé Venezuelan Government offictally

requested the technical cooperation of Japan in a letter

- -0f the H;nister of Energy and Mines.
The fequésted cooperatibn ﬁainlf cénsists ie conducting
studies and evaluvations, from a neutral point of view,
of various proposals to the Government made on an industry
basis, on which the Government has difficulties in making .
- judgements.

{2) In apcbrdance with the request, the Japanese Government
seﬁf a préliéinary survey team to Venezuela in late August
1978 tojdichss.how to develop the cooperation with the
Venezhelaﬁ bovérnnEnt. At the discussion, Venezuela
requested‘the Japanese Government to conddct a feasibility

study on processes for up-grading the Orinoco heavy oil.

(3) The content of the request is as follows:
- (5) Purposes of Feasibility Study

It is planned to produce the Orinoco heavy crude around

1985, for which a plant of a 100,000 - 120,000 BPSD
class is expected to be built to up-grade and refine

_ the crude. A feasibility study is to be pade to judge
what process could be best used for the plan, making
examinations on mainly the processes proposed by three

groups of Japan.

- 1-)
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2.

(b) Prerequisites of Feasibility Study

properties of the Orinoco heavy crude and estimated
grade of the product synthetic crude shall be presented
By-products from the up-grading shall be used to
generate the steam for crude production and the energy

needed for up-grading.

(c) Scope of Feasibility Study

The feasibility study excludes the survey on financing,
thé marketing of the synthetic ¢rude, the infrastructure

‘and site selection of the plant.
(d) Supply of Data

All data necessary for the feasibility study shall be
provided by Venezuela.

Response of Japanese Goverument

The Japanese Covernment studied the approach based oa the report
of the preliminary survey teanm, and determinéd to conduct the
feasibility study following the procedures beluv. In March
1979, Japan notified the Venezuelan Goverument of this decision
via the Japanese Embassy in Venezuela, confirming the basic
prerequisites and requesting the supply of crude sanples.
Procedures for the feasibility study are as follows:

(1) objectives of Feasibility Study

This study is intended to make clear the respective
features of the three processgs_proposed by three groups
of Japan for the up-grading of the‘heavy crude to be
produced in the Orinoco Heavy Crude Developwent Project
located on the north side of the River Orinocd, and to
provide the data necessary for the sélection of a process

adequate for the construction of a commercial plant.

(~ 2 =)
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(2) Scope of Feasibility Study

Technical and economic studies will be conducted with

limitatfions to the plant facilities for the up-grading
of the crude:

{3) Procedures for Execution

(a) Conduct a prelieinary study based on basic prerequisltes
: and crude samples.

(b) After deciding the terms of reference for the

feasibility study, send a FfS sutvey team to Venezuela
to hold discussions and to do a field survey.

(c) Perform work in Japan and prepare a report.

3. Dispatch of First Survey Teanm

With regard to the confirmation of the basic prerequistites and
the requested supply of the crude samples, it has been determined
that the execution schedule is to be soméwhat modified to

accelerate the progress of the study. That is, the First Survey

Team will be dispatched to Venezuela to do the following work:
(1) To confirm the basic prerequisites
(2) To oﬁtain the crude samples

(3) To discuss the preliminary T/R which

is prepared as a result of the preliminary survey

4. PFroject Execution Shedule and Execution Hanner

The project executioﬁ schedule and executfon manner are set as
per Pig, 1 attached.

(-3 =)
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JICA-2

THE PIRST SURVEY TEAM
THE UP-GRADING PROJECT

_OF ORINOCO HEAVY OLL IN THE REPUBLIC OF VENEZUELA

-~ TALKING PAPER -
1. Objeciives
The Japanegse First Survey Team sent by the Japan
International Coope:ation Agency (hereipafter referred to as
“"JICA") 13 expected to accompiish the following scope of work

by exchanging views with the authorities concerned in the

Republic of Venezuela, so as to meet the real needs of Venezuela:

(1) To c¢larify the contents of plans of the Venezuelan
Governnent

(2) To confirm the.basic coaditions for the feasibility-stﬁdy
(3) To confirm the dilivery of Orinoco erude szmple

(4) To discus; the preliniﬁary T/R

(55 To visit Orinoco project site

(6) To collect relevant information and data in Venezuela

2. Hglbefa of the First Survey Team

The hgaﬁets of‘the_JICA First Survey Team are as follows:

Name . . Function Title
Mr. Sen'ichi ‘BIROSE Project Manager Consultant to JICA
(Chief of the Team)
¥r. Toshio IBI Policy in Deputy Director
Technical Developaent Division

Cooperation Petroleum Department
Agency of Natural Resources
and Energy, HITI1

(- 1-)
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Nage Function

pr. Koji UKEGAWA Petroleum
Refinery
Engineering

¥r. Hideo YASUXI Coordination

Mr. Yasuhisa HOSOYA Petroleum
Refinery
Englneeriag

Yr. Terutada TSUKAGOSHI Petroleunm
Refinery
Engineering

Title

Senior Sclentific Officer
National Research
Institute for Pollution
and Resources, MITI

Deputy Director
tndustrial Survéy Bivision
JICA

Kechanical Engineer

" Consultant to JICA

Chemical Engineer
Consultant to JICA

Address : Japan International Cooperation Agency '

P.0. Box No.216, 48th Floor

Shinjuku Mitsui Bldg.

2-1, Nishi Shinjuku, Shinjuku-ku

Tokyo, Japan
Telephone: Tokyo (03) 346-5287 ~ 9

Cable

"

JICAHDQ TOKYO

Telex :  J22271 JICAEDQ J

Schedule of the First Survey

Schedule for the first survey is considered.to be as

jndicated in the attached Fig. 2.

This tentative schedule is to be further developed and adjuéted
through discussions with you so as to accosplish the objectives

of the survey most efficiently.

Your cooperation in this regard will be much appreciated,

-~
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4.

5.

Hethod of Approach by the First Survey Team

The survey team will visit goverament organizations and Orinoco

site and exchangse views on

the proposed subjects with respon-
sible officers.

Upon cowpletion of the éurvéy, the survey team will prepare

minutes of meetings, which are to be signed and exchanged with

the Venezuelan side.

Information Required

(1) The contents of plans of the Government of the Republic
of Venezuela

a) Present status of Orincco 011 Belt
b) Master Plan for Orinoco Developuent

¢} Organization for Orinoco Developmeat iacluding up-
grading plant

(2) Basis of Peasibility Study

-Please refer to the attached "Confirmation Items of Basis
.of Feasibility Study",

[&)! Delivery of Orinoco Crude Sample

Please refer to the attached "Confirmation Items of Basis
of Feasibility Study".

(4) Terms of Reference for Peasibility Study

Final terws of reference will be determined after the fixst
survey.add thg,preliginary study. The preliminary
T/R we have in aind at present is shown {n the attachment.

- 3-)
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{(5) Visit to orinoco Froject Site
a) Schedule arrangement
b) Transportation arrangement

¢) Permission and guide for Site visit

(6) Relevant Information and Ddta

- 4.4)
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[ATTACEMEIT 70 J1cAcz )

THE STUDY OM

UP-GRADING OF ORINGCO HEAVY OIL

VENEZUBLA

CONFIRMATION ITEMS OF BASIS

or

FEASTBILITY STUDY

(FOR THE FIRST SURVEY TEANM)

OCTOBER, 1979

JAPAN INTERNATIONAL COOPERATION AGENCY
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2.

3.

1. EXECUTION

May we call "THE STUDY O UP-GRADING OF
CRINOCO HEAVY OIL" for this project?

Please sulmit your organization chact and
the officlial title and name of each

responsible person for Orinoco develop-
ment. -

Please decide your key person for
contacting and communication,

(1) Contract General:
{2} Project General
‘(3). mgineuing

(4.) - Pinancing

{5) Marketing

{6) Orinoco Field

{7} Sample 0il Supply

Please arrange and send the sample crude
oil by the following conditionsi

(1) Xind of Crude 01l

Same 01l as the study base.

1= AP

(a) Yes
(b} Ho

{a) Nage

{b) Adress

(c) Telephone & Telex
(d) Title

(e} Person name

(a) ¥ame

(b) Adress .

{c) Telephone & Telex
(d) Title

{e) Person naae



(2)

(3)

(4}

(5}

(6}

Quantity of Sanmple oil

Five (5} drums {sealed)

Condition of Sample Ofl
Water separated oil at production

site,

Receiving time
arriving at Japan as early as

possible, because the oil will
be study base.

shipping fee

paid by Venezuela side.

Consignee is JICa,

1&( S. Transportation of Crude 0il

(1)

(2}

How to arrange the crude shipping?

{a) Sampling of crude olil

{b) inland transportation from

Orinoco to the port of Caracas,

{c) Shipping arrangement and loading

to ocean going vessel

When is expected date of crude
shipping?

(a) Sampling of crude oil

(b} arriving at port

{c) Schedule of ocean going vessel

{Venezuela to Yokohama)

- 29 A-13

{a) _Yes'
"{b) No

who is resﬁdnsible
person?



II. PLANNING

PURPOSE OF UP-GRADDIG

Please select & mark it!
(1) 1Is it correct to understand that the )

final goal of the Orinoco heavy crude
up~grading plan is to produce
synthetic crude?

(a) Yes
{b) No
(Reason )

(21_ ‘What 13 the type of synthetic crude? =Refeor f‘ig.l

(2} Cil excluded gases

{(b) Gil excluded gases
& LPG

(c) Oil excluded gases
LPG & Naphtha

(d) Other ( )
{3) Where is destlnation of synthetic
crude?
{a) BExport
{b) Damestic

{c) Bxport & bDomestic

{4) What i{s the capacity of Orinoco heavy
. crude to be up-graded in this study?
{a) 100,000 BPSD feed
(b) 125,900 BPSD feed
{c) Other
{ BPSD feed)

{5) Is it allowmable to include residue = Refer FPig.2
in the synthetic crude?

{a} OK (b} Wo

(6) 1Is it necessary that the material Refer Pig.3
balance is fitted between the field
and the refinery?

(a) Yes (b) No

Refinery crude charge (100,000 BPSD)
- = by-product from refinery
= Pield boiler fuel
Steam Generation
Crude production for refinery
crude charge
{equivalent 100,000 BPSD)

f,

- 3 A-14



H2S  GAS (FUEL)

(S)
C,/Cz
___Q:_..
UP - GRADING Cs _
NAPHTHA _ 2
HEAVY SRS 5 SYNTHETIC
: _ W CRUOE
PROCESS | GASOQIL .
| VACULM GAS OIL
RESIDUE
PITCH RESIDUE
ASPHALT ~ {FUED
COKE . SR
GAS

TYPE OF SYNTHETIC CRUDE. -~

FIG, |
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FOR REFERENCE ONLY
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SULFUR
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CRUDE sy crue | FRAD'IHG: SYNTHETIC
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WATER
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(a) In case of shortage of by-
.. product from refinery, what
is used for boiler fuel?

{b) In case of excess of by-product
. from refinery, what is used for
by-product?

SITE PLAN -

(Please plot thése places on a sap.)

(1) Where is the Orinoco heavy crude
production field?

{2) where is the up~grading plant site?

(3}a How many places are considered as the
up-grading plant site for 100,000 -
120,000 8PSD of Orinoco heavy crude?

(4) Whereé is the injection field of steam
that i{s produced by by-product fuels
of the up~grading process?

- 7 9 A-18

(a)
{b)
{c)

(a)
(b}

Refinery distillate
Synthetic c¢rude
Raw heavy crude

Disposal or storage
of by product
Production of excess
crude by excess steam

== Refer Fig.4
(& Table 1}

Please select, mark it

&

(a)
{b)
{c)

(a)
{b)
(c}

(a}
(b}

{a)
(b)
{c)

indicate!

Morichal
Selonegro
Other

(where is it? )

Mor ichal
Selonegro
Qther

(Hhete is it? )

1 site
fow sites
(Separate plant site)

(Hhere are they? )

Mor ichal
Selonegro
Other

{ﬂhere is 1t? )



o
e,

Phase
Phase
Phase

Phasge

HG.4 FIEL]

T 1
6
ur 1
w16

PR TR R

¢

-$ - year

10 year =~

15 year
20 year
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Boiléf'
Steai
Fuel

Injecticn

Production’

Boiler

- Stean -
fuel
Injection

Production

Boiler
Steam
. Fuel

. ‘Infection’
Production

Refinery Site . .
" Boller Site -
"Stéam ¥ain Ttansmission pipe

FOR REFERENCE ONLY|

a place

(each 5 yeary)

2 km max,
Transaission

‘1.6 km max.
Transmission

51 wells
133 vells

.2 places
(each 10 years)

2.5 ka max.
Transmissiocn

3.7 km max.
Transaission

52 wells
141 wells

L place
{each 10 years)

2.85 km max.
Transaission

3.9 ka max.

"~ Tradsmission
40 wells

133 wells

Roller Fuel Transafssion
011 Block Station
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TABLE -1 #1ei0 mover ror sie PLAN

FOR KF CRh’\bE ONLY

-’-—_—-—_ = . N —
| EXAMPLE YOUR PLAN
(1) Crude Production 300 BPOD BPOD
Rate per a well
of a hexagon
() Life of Well: 5 years years
STESS
0) Product:[on Hethod Steam Drive Method ¥ethod INJECTION
() Distacce between 20 »
well and weil
(5) Refinery Site 1,000 a x 1,000 o
Area - I
{one place)
(6} Boiler Site Area 250 m x 250 m
(Movable)
(1) Operation Life 20 years years
of Refinety
{8) Injection Steam 70 kg/calG xgl/calG
pressure at
bofler
{3) Transmission 3,000 m a
Distance of
Steam
(19) Refinery Charge 100,000 BPSD BPSD
Capacity
{11} Steam Injection’ ' 6.0 BBL/steam BBL/stean
ol : Ten Ton
3.0
= ' 1.5
-9 -)
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(5} Where is the boller plant site for
dteam injection? -
{a) Morichal
(b} Selonegro
{c) Other
(Where is {t?

{6) wWhere is the loading port of the
synthetic crude? _
(a) Puelto ordaz
{b) Other

' (‘Where 1s it?

3, SCOPE OF WORK Refer Plg,5
 Please mark it! '
{1} What is the scope of work for the F/S?
{as hard range)

{a) Up-grading Refinery (a) Yes (b) No

{b} By Products (Low-grade fuel) {a) Yes (b) No
Storage & Transmission Pacility ’ :

{c) Steam Generation Facility (a) Yes (b) No

(2) What are the items of Study for the
F/S? {as soft range)

{a) BReavy Crude 0il Analysis/ (a)f Yes (bj No'
Testing _

(6) Technical Study (a} Yes (b) No

(¢} Econonic Study (a) Yes (b} No

Y 4. ORINOCO HEAVY CRUDE OIL

Please fiil up in the

blank,
{1) H#hat is the name of Orinoco heavy
crude for this F/s?
l Jcrude
(2) HWhere is the fleld of heavy crude
production or proposed field of
develoment?
[ J tierd

-10-) A-21
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(3) Do you have the fieid map of the

above field? P
(2) Yés (b) No

If you have the map, please give us

a copy of the map. L :
(a)*Yes (b} NWo

(4) Do you have the analysis data of the
Orinoco heavy crude for this P/S?

(a) Yes {(b) No
If you have the analysis data, piease
give us a copy of the analysis data

as basis of study. o : :
(a) OK (b} Ko

(5) What do you suppose the price of
Orinoco heavy crude at the up- :
grading plant fence? ’ = L

uss ___J/mer.
R w—

SYNTHETIC CRUDE

{1) 1Is the synthetic crude a main
product?

{a) Yes (b) No

(2) Is the properties of the synthetlc
crude fixed or not?

(a) fixed by by-pass of up-grading  (a) Yes (b) Ho
process -
(b) maxisum up-grading {a) ‘Yes (b) Ho

(3) What are the properties of synthetic
crude?
And do you have variation of the
properties?

(a) API Gravity )
{(a) 20°API =min,
{b) "22°API min.
{c¢) ~25°API min.
(d) :27°API min.
(e) 30°API min,

-12-) A-23



{b) Sulfur Content

{a) 1 wt3 max,
(b} 0.5 wt% max.
(¢} 0.3 wty max.

{c). Other ’ {

(4) Hhal:'?-dc'; you s@pose the price of
- synthetic crude at plant fence?

us$ E/BBL.

on the condition of

*API
wty S
year base
Syn. Crude Est, Price US$/BBL.
API Sulfur (wts) ) at:]years
22 - 1.0
- 24 1.0
26 1.0
28 1.0
30 1.0
32 1.0

' Su}.fur premium ':l US$/0. 1wty S

SULFUR Refer Fig.$,
, - 7 s 8.

(1) Is it necessary to recover sulfur
product from the sour gas of
hydrodesulfurization units,

i (a} Yes (b) No

{2) 1Is it necessary to recovér sulfur
product from flue gas of furnaces
and bollers in the refinery.
{a) Yes (b} No

(3) 1s it necessary to recover sulfur
= . - product from the flue gas of boiler

plant usi products fuel?
ng by~ (a) Yes (b) Ho

" (4) What type of sulfur shall be

produced?
(3) Molten

{(b) Solia

13- A2
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(5)

6)

(7}

(8)

What is the price of Sulfur product
at plant sitez

us$ [ ] /ton

Where is the destination of the

sulfur product? L B
What is the purpose of utilization L j
of gulfur?

How much tonnage is consumed for
the above purpose of utilization?

C Jrows.

BY-PRODUCT (LOW GRADE FUEL)

(1)

(2)

{3)

(4)

(5)
products for boller fuel,

©

What is the use of the i:y-ptoduct?
{a) Fuel
(b) Other industries

Bow many places are required for
boiler plant sites?

How far is it from the up-grading
Plant site ww the each boiler sites?

Ka (min)
Kn (max)
Km (average)

What is the price of by-product at

the wp-grading plant site or the
boller plant site?

R S
S

{(a} Yes (b} No

is ii: necessary to store the by-

"Is it necessary to use dual fuel?

{a) for operation of boiler
during shutdown of refinery
{a) Yes (b) No

(b) for burning technology of

-product
by-pr {a) Yes (b} No

-17-) A28



¥ s

(7}

8)

How to relate to operation of
field boller and refinery for
fuel supply?

When butning or transportétim of
by-products is difficult, is by-
product processed in the refinery?

STEAM

(1)

(2)

3)

(4)

(5}

{6)

How much heavy crude shall be
produced by injection of steanm
used by-products fuel?

How much steam is required for
production of the above crude
or unit rate of steam and crude?

what are the required specifications

of injection steam at well head?
Pressure

Terperature

Hhat is the price of steam at the
boiler plant site?

What kind of steam supply method is
applied for steam Injection?

In case of the "Not-Constant Steam®
supply, what percent of boiler
capacity to total average operating
capacity is required normally?

18-~ A-29

000t

{a) Shutdown of boiler
(b) Dual fuel
{c) Other

(a) Yes (b) No

BPSD

Ton/D.

Ton Stean/
BBL Crude

Ktj/cmz G
°C

uss /Ton
. on

(a) Constant Continucus

- (b) Not:Constant

~Coantinuvous
(¢) Constant Intermittent
(d) Not Constant -
Intermittent



(7) 1In the case of internittent steam

supply, what fs the utidizaticn of
steam?

{a) Boiler stop

(b} Steam supply to
Other wells

(C) Steam loss

SITE DATA -

Please give us the following data on the
conditions of the selected site,

And plesse plot the oil wells, proposed
up-grading plant site, boiler plant
sites, utility sources, etc on the Bap,

(1) Can you give us the maps?

{a) General map of the area -
: {(a) Yes (b} Ko

(b) Detailed map of the area showing

highways, railroads and sidings,

- 8treams, surrourding coemunities,

neighboring industries, harbours,

- airports, and so forth, together
‘with future development plan.

{a) Yes (b) No

{c) Topographic map of the area show—
ing commediate adjoining areas
and indicating use of property,
that is, residential, comercial,
agricultural and so focth,
together with future development
plan,
(a) Yes (b) Mo

~ (d) An enlarged section map of the
_ site showing contours and defin-
ing area and boundaries in
relation to North,

{(a) Yes (b) Ko

(é"):" Aerial and ground photographs
of the entire site.
{a) Yes (b} Xo
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10, UTILITY SUPPLY
(1) Hater

ta) what kind of water source in the
plant site is available for the
plants?
{a) River water
(b) Lake
(c) Wells

{b) Whete is the supply point and .-'_ — S
the route? S e
Plegse plot oh'the Rap,

{c} What do you suppoée the supply
cost at the plant?

oss —

(d) How is the reliability of water
suwply as to quality and
quantity? SR

- Quality

{(a): Gocd (b} Bad
Quantity
" (a);Good (b) Bad

(e} Are there any restrictlions or
requlations on taking water or
installing water intake, includ—
ing right-of-way? ' S

{a) Yes (b) No

(£} Please give us daily temperature

records for the past several
years,

2C at
ol at
°C at

{3) Please give us the analysis
teport and data of water,

a) OK (b) ¥o

th) 1Is the water supply outside the’
scope 6f this stody?

{a} Yes (b) No
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{2)

)

Blectric Power Supply

{a) Can we expééi:_ the dutstde source

(b}

tc)

{d)

{e)

()

{9)

of electrical power available
for the plants in the area?

‘Please give us details of the

outside power source.

Where is 1it?

How is the power 'capacil:y

supplied?
Where is the
the route?

supply point and

What are voltage, phase and

frequency.

'If the power

source iIs under

planning or construction, when
will the power be available?

What is the supply cost?

If the power

is not available

from the outsite source, own
power generation shall be

" planned?

What is used as fuel for power

generation?

Is the electric supply from the

outside out of scope of this

study?

ifh.it aie the valtage and phase

.Of electric power in the plant,

~ Motor
- bLighting
= Instrument

SE20) A3

{(a) Yes (b) No
L i
I

v

Phase

Bz
L (vean)

oss [ 1 /ru
on | I {Year)

{a) Yes (b) No

{(a) by-product -
(b) Synthetic Crude
{c) Natural gas

{a) Yes ([b) No
v Phase




(3) PFuel Supply

(a) May we understand the natural gas
to be available for fuel and/of _
hydrogen resourse? o )

{a) Yes (b) No

{(b) Where is the supply point and
route? '

What is the transmission met.hod"?' -

What is supply temperature and S
t the supply point? _I. "
pressure a upply po B o
N . 7

{c) then the gas will be available?
{a) Now
(l_)) Puture -

f. (rean

(d} What is the supply cost at’ '
plant site?

oss (] /scF

{a) good (b} bad

(¢} How reliable will it be?

(€) Please inform us of the heat=
ing value, pressure, composition? _

(g} I1f the natural gas is not
available, shall owmn fuel be
used for the sources?

, {a}) Yes (b) No
What is own fuel? R
(a) Oftgas, LFG &
by-product
(b) Offgas, LPG &
Distillates

(h}) 1Is the fuel supply from the

outside covered by the scope of
this study?

{(a) Yes ({b) No

22 A-33



11. GENERAL PACILITY
(1} Communication System
(a}’ Can we expect the following

public communication system
available in the area?

Telephon (a) Yes (b) ¥o
Cable (a) Yes (b) No
Telex {a} Yes (b) No
Mail (a) Yes (b) Ho

{b) Should the plant have its own
"~ communication system?

(a} Yes (b} No
What is the system?

Telephon (a} Yes (b} No
Cable {a) Yes (b} Mo
Telex . “{a) Yes (b) Ko

{c) If the public system is under
or construction, when will it
be avallable?

L Jevean

{d} Are there any regulations and
restrictions?

(a} Yes (b) No
Please give us its summary,

{a) OK (b} Ho
(2) Maintenance Facility
(2} Are there local shops and

- Subcontractors who will support
"the maintenance work for the

plant?
Mechanical workshops {a) Yes (b) No
Rlectrical workshops {a) Yes (b) No
Garages for automobiles {a) Yes ({b) ¥o
Service shops for

construction equipment (a) Yes (b) XNc

(b) . Please describe the status of
the area industries in present
and future.

Can you describe it?
(a) Yes (b} Ko

{c) Should the plant have its own

maintenance facility?
, {a) Yes (b} No
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(3) Safety Pacllity

(a) Atre there munfcipal firé £lghting
facilities in the area?

{a) Yes

{b} Are there any regulations and -

ordinances on fire fighting
facility and plant layocut?

{c) Are there any medical facilities
in the area?

{a} Yes

© {a) Yes

(d}) Should the plant h_as_:e_i_ts_osm
) fire fighting facility and
medical facility? .

(4) Product Shipping

{a) 1Is it correct to understand that
products (synthetic crude & sulfur)
shipping is outside the scope of
this study and battery limits of
the study is the area inside the.
fence of the plant?

(b} How many days shall be assumed
as storage of products in the
plant area before transaission
to the port?

(5) Waste Treatment and Disposal

{a} Please glve us laws or regula—
tions on the waste treatment and

disposal in the existing -
refineries.

{b) Do you have any regulations
for air polluticn? '

{c) Do you have any regqulations
for water pollution?

249 A®

{a) Yes

_ (g} Yes

(b} No

{by ¥o

{b} Ko

(b) No

{b) No

(a) 1 week
.. {b} 2 weeks

"~ {a) OK

{a} Yes

(a) Yes

o [ Jers

{b) ¥o

(b) No

{b} No



(6)

Plant Building

If the general practices for the
bufldings are avaflable, please give
Us a copy of the following from the

existing refinery and of} production
station,

Customary Office Requirements
Workers area

Parking areas

Locker room

Cafeteria

Sanitary facilities
- Prevailing type of architecture

- 36
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PRELIMINARY

TERMS OF PEPERENCE

FOR

THE STUDY ON _UP-GRADING OF ORINOCO HEAVY OI1,

The étﬁdy will bée E:ond_uélted- on the following major

inveétiéétfbh“itéméf and the subséquent sections present

the study outline.

1. Analysis of sample oil.

2. Site survey.

3. PReview of the various process features of the

four procésses (?iexicoking, Pluidcoking, the M-pS

’ prbéess'and‘tﬁé'Euféka'prOCess.)

4. Plant planning and plant definition.

5. Investment and operating costs estimation.

6. ‘Economic analysis.

7. Utilization of by-products.

8. Evaluation of Processes.

(-1-)
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Il

OBJECTIVES OF STUDY

General

In consideration of the world demand for petroleum
products which will continually increase, it is
necessary to evaluate not only the convent10na1 :
reaserves but also the future alternatlves.

In the presence of large reserves of the Orlnoco
heavy oil and the decline of reserves of Convent10nal
crudes in Venezuela, it is meaningful to study the
route of upgrading the heavy oil. - | J

For these purposes, JICA 1ntends to develop a plan
relating to up-grading of the Orxnoco 011, whlch will
lead to the production of a synthetlc crude oil.

Purpose of the study

The study intends to supply informations required
for process selection that is used for evaluation
of construction plan of commercial plaht for up-

grading of Orinoco heavy oil.

An object of process for the study is limitted
to four schemes using the four processes ..
(Flexicoking, Pluidcoking, the M-DS process
and Euvreka process.) .

-2 -)
A~39



III

BASIS OF THE STUDY AND INFORMATION TO BE FURNISHED
BY MEM

Orinoco Heavy 0il.

{1} Official name of the crude oil for the study.

-{2) BAnalysis of the crude oil.

(3) Supply Conditions.
Available at the plant fence at the pressure
of psig. (kg/cm?g)

Through;buﬁ'éapacity.
100,000 BPSD

Main Product.

A synthetic crude that has no more than 22°API
specific gravity, no more than 1% sulfur content.
The synthetic crude is defined as the product oil
excluding gas and LPG.

By-products

(1) By-products are to be used to generate steam
that is used for production of raw crude and for
other purposes at onsite and offsite facilities.

(2) Sulfur recovery units are installed for a
hydro-desulfurization unit and for a by-product
combustion furnace.

Recovered sulfur is solidified in particle form
to premit sale or storage.

-39
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5.

Site

General information on the site is based on a map
of the project area showing the following:

(1) Anticipated up-grading sité. '~
(2) Crude oil wells.
(3) Anticipated site of-steam generation for injection.

{4) Supply point of water for utilities and boiler
feed. Pl T o a

{5} Supply poihf-of_éiéétti;Aﬁawéi;;i% available.

Steam Generation for Raw 0il Production.
{1) Boiler capacity. -
(2) Average operating ratio.

{3) Steam temperature and pressure.

(4) Boiler plant location.

- 4 =)
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I1I.

1.

2.

3.

4.

SCOPE OF WORK

Analysis of Sample 0il.

(1)

(2)

Confirmation of Basis of the Stugy.

To prepare the uniform sample for analysis by
blending crude sample of five drums.

To analyze the uniform sample to obtain the
basic data for the up-grading process,

(by lst Survey Team)

Items to be confirmed are as per described in 11,

Site Survey. (by 2nd Survey Team)

{1)

{2)

(1)
(2)
(3)

@

(5)
(6)
(N

To explain the results of preliminary study
on the four processes (Flexicoking, Fluidcoking,
the M-DS process and the Eureka process)

To collect data and information for planning
of the up-grading plant.

(a)
(b)
(c)
(d)
(e}

Geographical gdata.

Utilities supply conditions.
Infrastructuré conditions.

Conditions related construction works.
Basis of Economic Analysis.

Review of the Technology of the Processes.

Features.

Process developnment.

Feedstock and yield.

Process description.

Process flow diagram.

Utility requirements.

By-product utilization.

(- 5 ~)
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plant Planning and Plant Definition.

(1) Process scheme for synthétic crude production,
(2) Overall material balance.

(3) Product quality.

(4) uUtility facilities.

(5) 0il handling fac'im;'ies."

(6) Offsite facilities.

(7) vUtilities requirements.

(é) Operating requirements.

{9) Ceneral plot plan.

Investment and Operating Costs.
(1) cCapital Pequirements.
(2) Operating Cost.

(3) cCosts of Production.

Economic Analysis.
{1} Basis and procedure.
(2) Profit & loss.
(3) cCash flow analysis.

{4) 1Internal rate of return.

Ukilization of By-product.
(1} By-product.
{2) fTransmission system.

{3) Combustion charactéristics and ﬁéfformahée of
boiler. ]

(- 6 =)
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Evaluation.
(1) Technical.
(2) EBconomics,

(3) By-product.

-7-)
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Iv. REPORTING

1. All documents shall be prepared.in English.

2. Metric system shall be uséd for units; excep£ for
the conventional ones broadly used in the petroleunm

industry.

“8-)
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ATTACHMENT-?

Caracas, October 10, 1979
l . . ) - -

Recoxrd of Discussions .

-

The Venezuelan authorities concerning with Orinoco
0il development, which are Hinisterio de Energia y Minas,
PetrSleos de Venezuela S.A., Lagoven, S.A. and Instituto Tecno-
16gico Venezolano del Petrbleo, and the Japanese First Survey
Team for the Up-Gradinq Project of Orincco Heavy 0il} in the
Republic of Venezuela, sent by Japan Internatlonal Cooperatlon
Agency (hereinafter referred to as. *JICA®), had discussions

based on the attached paper JICA-I and JICA-2.

The schedule of'discussiohs and persons who partici-
- pated in the discussLOns are listed in the attached sheets

annex-1 and annex-2.

Both parties confirmed the paper JICA-1 and exchanged
views based on the paper JICA-2. _

The following is a summary of the result of discussions.

1.~ Supply of the Orinoco Heavy Oil.
The Venezuelah authorities concerned will make every possible
effort to supply 5 drums (200 1l/drum), cozpletely sealed, of
the raw Orinoco heavy oil sample to JICA

2.~ Basic Conditions for the Study
2.1 Feed 0il of the Up-Grading Refinery-

(1) Yame of the Raw Orincco Heavy Oil
Cexrro Negro crude oil

{2) Peed 011 to the Up-Grading Refinery
Mixture of Cexro Negro crude oil and dLluent for the 011
productions.

(3) Diluent for the 0f1} Profuctxon _
Cistillate, mainly gas 0il of the up-grading refinery is
recycled.

A- 46



(6)

-(3)

-

(2)

piluent/Carro Negre cruée o0il = 0.3/)1 on valuze basis.

Anaivsis Dazz ¢ Raw Crineces Zeayy 04} for the preliminary

study Msée. - .. -
As per the at=ached analysis data -

Capacity.of the Up-Grading Réiinery -

Te produce 125,000_3?50 of product oil .

product of the Up-Grading Refinery

ziné Of Product (Synthetic crude) - -
Improved crude ofl incleding maximum nidéle distillate

Properties of Product

Gravity : Aabout 25°APT — asA - .

Sulfer @ 1 KT pax. -
ﬁe;idual Oili,

rasidual 0il ofrtée ra2w cruds §ii'shéliﬁnot‘bé.inéluded
in the product. -

Bv-Products of the Up-Grading Refinery

Use of By-Prcduct
Fuel for the generdticn of sie2m and electric power
for the oil} production 2néd the uwp-grading refinery.

Boiler Plant Site

One centralizedé boiler plant in tne us-grading refinery

Sulfiyr Ra2sovery

Recovery Sovrces

Sour gas of bydrodesuvliurization units and flue.gas
of furnaces andéd poilers

Tvoe of Sulfur

vel gan Sulivr for exrcort
Stszz= and EBlecirical Power Reguirenents for 0i}

A-a7 - VA



-3~

1.5-3.0 Barxel crude 0il/7Ton stean at centinuvous

injection stage. - .
_ PS5eo ‘ dlb'f
Pressure of stean is 140C-Z== psig 2t the outle: of g%;///

boiler o

\

(2) alecériéél Pcwer

3.- Scope of Work

50-60 MW at ccntinvous injection stagce for the production

of which cabacgit

<
Ty
%]
'Q
W
H
Ih
o
{3
B
LY ]
[
—
"))
—

The feééibi}ity-ﬁﬁudy excludes the survey on financing,

the marketing of the synthetic crude, tke infrastructure ang

site selection of the plant a2nd is limited to the plant

facilities for the'ug—grading‘bf the crude. -

The detajiled scope of the work is shown in the attached

annex 2. : . -

4.- Reporting - ’ - - -

-

4.1 All docuxents ‘shall be preparad in En{lish.

4.2 Metric systam shall be used for units, exceot for the

Br. aA-

cch=

S C.g.t

CDCI:

conventicnal ones broadly used in the petroleum induestry.

',12L<1§51¢:151.

Svalhl Guzxan Reyes Senichi Hirose
or e%eral Séctorial Chief of the Jacanese First
erio e Energfa y Minas Survey Tean for the

Up-Grading Project of Orinoco
+  bBeavy oil in the Republic of
Venezuela

Petroieos de Venezyola $.A.

Lagoven S.A. .
Instituto Tecnolbgico Venezoleno de Petrbles.
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Gérente, Grupo ¢e Inzenierfa de 930:9535
Gerente, Grupo de Andlisis v Evaluacién

Gerente de Informacibn y Relaciones

INTEVEP {Project évalvation) Chenical
Engineer -l -

Chemical , Catalyst Characterization
Process Design, Combustion Engineer

Marager, Process Eval., Head Cermbustion
Process, Ch. Eng.

Process Developrment, Deasphalting

Coordinacidn de Eventos



or.

Dr.

br.

br.

Dr.

br.

R.V. Manding

A. Sosa
H. Vasguez

J.Ek. Lﬁengo

Forest Lighty

A. Santos

-LAGOVEN, $.A.

Prod. Planificacifrn Dsw

Central Division MNAaR
N\

FPlan. Coor. Deot,

Pet. Engineer
Coordination Teanm

vefe Ep. Exploracién
Fajz Departzmen:

A-c4

- PROD. prpr,

DSM Production team
Ing. de Provectes

ing. de Prod,

Beavey O£l Projects
Production Departrent

DS¥ Project
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LAGOVERHN S. A (FYELD)

Ing. L. J. *Rengel V. ' Oper. Superintendente

Ing. Luis lzarra Superintendente de Produccidén
Inc. Gesoriel Zasbrano Scecial Proiects Supeﬁiéer
Dr: Alfredo Vasguez B. Sup. Relaciones Pﬁbliéds
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Annex-2

SCOPE OF WO2R

1. Analysis of Sample 0Of!
(1} To prepare the uniform sample for analysis by blending
crude sample of five drums

(2} 7To analyze *he uniforn sazple to obtain the basic cata

for, the up-grading process

2. Confirmation of Basis of the Study (by ist Survey Team}
3. Site Survey. (by 2nd Survev Team)

{1} To explain the resuits of preliripary study on the

four processes (Flexicoking, Fluidcoking, the M-pS

rrocess and the Sureka process)

(2} To colléct gata and informatior for planning of the
up-grading plant
(a) Geographical data
{b) Utilities supply conditions
{c) _ Infrastructure conditions
{d}) Conditions related construction works
(e) Basis of Sconcmic Anaivsis

- 4. Review of the Technology of the Processes.

{1) Features

{2} Proctess developrment

{3) reedstock ané vield

{4) Prozess desz-iption

{5} Process flow édiagrax

{6} Tiilizy recuirements

(7} By-produst utilization
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plant Planning and Plant Definition

{1} Process scheme for synthetic crude production

{2) oOverall rmaterifal balance
(3) Product Quality
{(4) utility facilities

{3) ©0il handling facilities.

{77 U+ilitigg reguirements
.
(8 Operating reguiremanis

(9) General-plot plan

Investment and Operating Costs.
{1} Capital Reguiraments

iz) céerétiﬁg Cost

(3} Costs cof Pébéﬁction_
ftconozic Analysis
{1} Besis éne.p;ocedure-

{2} Profit & loss

{3) Cash fiow analysis

{2) Interna} rate of return
ytilization 6f By-croduct
(1) By;proéﬁdt

{2) Transmission system

{3) Combustion characteristics and performance of boller

Evaluation
{1} Technical
{2) Econcmics

£3) Bv-p-oduct
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Xaze Funztion Tizle

¥r. Sen'ichi BIROSE ° Froject Marager Co=msuliant to JiCAa

{Chief of the Tcaa) g
Mr. Toshie I3I Pelicy fn Technical

bs. Xojf UREGAWA

¥r. Bideo YASUKI

¥:. Yasurisz BOSOYA
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« Terutada TSURAGDSHI

Cooperatian

- Petrolsum Relinery
Engineeriog

€Coordinatica -

Pacrolevn Pefitery
Englinearing

Petxoleuz Refinery
Fogineeriog

Daputy Diractor
Developzent Division
Petroieun Desartczeéat
Agzency of Nataral
Rescurces and Znergw

MITZ

Seoior Sciestifiec OGfficer
XNagicnal Research
fastizute for

Pollurion and Resources
MITY _

Deputy Director
Iadusitial Survex Divisien
JICA

Consueliast te JICA
(Mechanical EZnglineer)
Coasultant to J1CA
(Cheafcal Zrgzineer)

Address ¢

- Telephozne:
Cable H
Telex H

Ieduesirial Survey Civisien

Kiaing & laodustrial Plax-ipg zaf Survey Dept.
Japan Interrational) Cooreratio: Aganly

(JICR)

P.0. Box Ko.216, 48tk Floor
Shinjuku Micsui Bldg.,

Ho.l, Z-cibcze, Nishi-Shiojuxu,

Shinjuicn-xu, Tokyo, Japan
Tokyo (03) 346-5287 - ¢
JI1CASDG
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ATTACHMENT- 3
LAGOVEN, S.

(Filixl de PETROLEDS DE VENFEZUFELA)
Pefineria de Amuay-Judidana

12 de junio de 1979

LAB-79-0093

LAGOYEH - CARACAS
Bepartamento de P]an\f1cac10n
Atencién: Sr. Hunberto Vidal/Sr. Karl Mazéica

Ref: Ensayo de Productos Combustibles
de crudo Cogoltar 1X - Cerro tlegro
42 LV.5C-PC.79

Con 1a presenta les hacemos 1legar el ensayo de c¢riddo COGOLLAR X -
CEPR0 NEGRO ofectuvado en muestra de 3.5 °AP| representat:va de 1a mezcla
50/50 % de 1os crudos Cogollar IX ¥ Carro Hegro, segun su cable COP 023
da} 5/4/79

Cbservacicnes:

fraccidén tubricante:

a)- Maturaleza: Nafténica.
b} .Rendimiento: 17.8% Vol. Comnarable con crudos convencionales.
¢) Indice Viscosidad: Menos 115

Asfaltos:

~3) AC-10 y AC-20: Altas pérdidas por calentanlento y baja

gucii]idad. No cumplen especnflcaciones AASHTO H226-781.
adbla 2.
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€n caso ‘'de necesitar mayor informacién, sirvanse comunicdrnosto.

Atentarente,

LAGOVEM-ANUAY
Luis Urdaneta VY.

-Rodol fo E..Pd%%fﬁéﬁﬂr

Ofig y 10 copias

cc: Oepto. de Comercio y Sum1n1stro Caracas
Atn.: Sr. L. Diaz .

" Depto. de Produccién- Caracas
Atn.: Sr. J. Roger

Amuax:

. Gerente Técaico
Gerente de Operacrones )
- Planif. e Ing. de Proceso

Contralorfa
Coordinacién

CIRA :
Archivo Centra! 2)

 Laboratorio 3)
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cruoe: COGOLLAR [X - CERRQ HEGRO
counTay: YTHEZUELA S T

REPRESENTATIVE CF:  30/50% COGOLLAR 1IX AHD CERRQ HEGRYD

REPORT N2 LY.SC-PC.79° -
qepoRT OATE:  JUMIE, 1§?9
aepcar 8v:  RODOLFO £. PARRA 8.

oai€ seceiveo. MARCH 29, 1979

pal€ prsTiLen:  APRIL 27, 1979

ASSAY RN BY: | AGOVEN, S. A. ,
LABORATORY - AMUAY REF INERY
JUDIBANA - FALCON, VEMEZUELA

TPONSORED BY: | AGOVEX, -S. A.

- PLANIFICATION DEPARTMENT
- CARACAS, VENEZUELA, S. A.
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ATTACHVENT-4 [ JICA-1

THE UPGRADING PROJECT

OF ORINOOO HEAVY OIL IN THE REPUBLIC OF VENEZUBLA

=== GENERAL DESCRIPTION ---

1. Venezuelan Govermment's Request

{1) In April 1978, the Venezuelan Governaent officially
requested the technical cooperation of Japan in a
letter of the Minister of Energy and Mines.

The requested cooperation mainly consists in
conducting studies and evaluations, from a neutral
point of view, of various proposals to the Governmment
made on an fndustry basis, on which the Govermment
has difficulties in making judgements.

{2) In accordance with the request, the Japan
International Cooperation Agency (hereinafter
referred to as "JiCA®) sent a preliminary survey team
to Venezuela in late August 1978 to discuss how to
develop the cooperation with the Venezuelan
Government, - At the discussion, Venezuela requested
the Japanese team to conduct a feasibility study on
processes for upgrading the Orinoco heavy oil.

{3) The content of the request is as follows:
{2)  Purposes of Peastibility Study

It is planned to produce the Orinoco heavy crude
around 1985, for which a plant of the 100,000 -
120,000 BPSD class 1s expected to be built to
upgrade and refine the crude. A feasibility
study is to be made to judge what process could
bef best ugsed for the plan, making examinations
on mainly the processes proposed by three groups

of Japan, -1+ A-9%



{b) Prerequisites of Feasibility Study

Properties of the Orinoco heavy crude and
estimated grade of the product synthe;ic crude
shall be presented. By-piodhcéé'fréﬁ:the
upgrading shall be used to generaté steéam for-
use in crude production and energy needed for
upgrading.

{c} Scope of Peasibility Study

The feasibility study excludes the survey on _
_fnnancing, the marketing of the synthetic crude.<
the infrastructuré and site selection of the N
plant.

{d) Supply of Data
All data necessary for the feasibility study
shall be provided by Venézuela. -

Procedures for the Peasibility Study

JICA studied the approach based on the report of the
preliminary survey team, and determined to conduct the
feasibility study following the procedures below. In
March 1979, Japan notified the Venezuelan Government of
this decision via the Japanese Embassy in Venezuela, .
confirming the basic prerequisites and requesting the.

supply of crude samples. Procedures for the feasibility
study are as follows: .

(1) Objectives of Peasibility Study

This study is intended to make clear the respective I -
features of the three processes proposed by three
groups of Japan for the upgrading of the heévj_cguﬂe
to be produced in the Orinoco Heavy Cru&é Devéiqpnent
Project located on the north side of the ﬁiQer
Orinoco, and to provide data necessary for the 

selection of a process adequate for a co-ae,rc'ial
plant.
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(2) Scope of Feasibi;ity Study

{3)

(4)

(5}

. Technical and economic Studies will be conducted with

limitations ;o the plant facilities for the upgrading
of the crude:

‘Procedures for Execution

(a)” Conduct a preliminary study based on basic
Prerequisites and crude samples,

- {b) Afié} determining the terms of reference for the
'féasibiiiiy'étudy, send a F/S survey team to
Venezuela to hold discussions and to do a field
survey.

'(c) Perform work in Japan and prepare a report.

Dispatch of Pirst Survey Team

With regard to the confirmation of the basic
prerequistites and the requested supply of the crude
samples, it had been determined that the execution
schedule was to be somewhat modified to accelerate
the progress of the study. That is, the First Survey

Tean was dispatched io Venezuela on October, 1979 to
do the following work:

(1) To confirm the basic prerequisites

'(2) To obtain the crude samples

{3} To discuss the preliminary T/R which is prepared

as a result of the preliminary survey

Record of Discussions

Aé & result of the Pirst Survey, the Record of

. Discussions as per attached was signed by both

parties on OGctober 10, 1979,
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Project Execution Shedule and Execution Manner

Based on the above Record of Discussions, the preliminary’
study was conducted in Japan. '
The project execution schedule and execution manner,
however, have been revised as per Fig. 1.

And the Second Survey Team was dispatched to Venezuela to
accomplish the following objectives.
{1} To report the results of the preliminary study.

(2) To confirm the additional basic conditions for the
feasibility study.

(3} 7o confirm the basic conditions for the econmiic¢
study on the feasibility study.

{(4) To collect infornation'and data on construction
planning for the feasibility study.
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2.

JICA-2|

THE SECOND SURVEY TEAM
THE UPGRADING PROJECT

OF ORINOCO REAVY OIL IN THE REPUBLIC OF VENEZUELA

Objectives

‘The Japanese Second Survey Team sent by the Japan =
International Cooperation Agency (hereinafter referred to
as *JICA") 1s expected to accomplish the following scope
of work by exchanging views with the authorities concerned
fn the Republic of Venezuela, so as to meet the real needs
of Venezuela:

{1) To report the results of the pteliiinary sfudf

{2) To confim the additional basic conditions for the
feasibility study

{3) To confirm the basic conditions for the econcalc
study on the feasibility study.

{4) To collect Information and data on conatruction
planning for the feasibility study.

Method of Approach by the Second Survey Team

The survey team will visit the governnent organlzation and -

other authorities concerned.

The survey team will be organized by two groups as Group—A
and Group-B,

Group~-A will accoaplish (1), (2) and (3) on the scope of
workX in the above Section 1.

Upon completion of the survey, the survey team will

prepare minutes of meetings, which are té be sighéd and
exchanged with the Venezuelan side.

Group-B will accomplish {4) on the scope of work in the
above Section 1.

-1- A%



3.

4,

5.

Members of the Second Survey Tean

The neabers of the Second Survey Team are organized as the
attached "MEMBERS LIST".

Group A

Leader: Mr. Sen'ichi BIRCSE
Mr. Kei'ichi GOTOH
Dr. Koji UREGAWA
Mr. Hideo YASURI
" Mr. Yasuhisa HOSOYA
Mr. Terutada TSURAGOSHI

Group B

Leader: Mr. Senichi HIROSE
~ Mr. Yasuhisa HOSOYA
Mr. Isao USU1
Mr. Akimasa ITMURA

Messrs. BIROSE and HOSOYA wilil join Group B aftec
conpletion of Group A's work.

Schedule of the Second Survey

Schedule for fhe second survey is planned tentatively as
indicated in the attached Fig. 2.

This tentatfve schedule is to be further developed and
adjusted through discussions with you so as to accoaplish
the objectives of the survey most efficiently.

Your cooperation in this regard will be much appreciated.

Survey Items
{1) Result of Preliminary Study

Please refer to the attached "The Report of

Preliminary Study®. (::)
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(2)

{3)

{4

Additional Basic Conditions for Feaslbility Study

Please refer to the attached *Confitmation ttems of
Basis of Peasibility Study". (:)

Basic Conditions for Economic Study on Peasibility
Study

Please refer to the attached "Confirmation Items of
Basis of Economic Study';’(:)

Information and Data on Construction Planning

Please refer to the attached "Information and Data on
Construction Planning”™. @
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FIG. 2 SECOND SURYEY SCHEDULE {TENTATIVE)

Date Group A Group 2
Apr. 3 (Sat.) Tokyo New York
PA 800
4 (S5um.) New York — ___ . Caracas
PA 217 -

5 {(Mon.) | ¥eeting at Eadbassy of Japan
6 (Tue.) Heeting with }EX

7 (Wed.) \ Interview and Hearfag at

g Iostituto Nacional de Puertos (INP)
H ) Forsfconi, SADE REVACO eatc,
H .
8 (Thu.) Heeting vith PETROVENS Caracas ___ . Pto. Qrdaz
INTEVER/LAGOVEN -

% (Fri.) Geaeral Survey of COrinoco Area
10 (Sac.)} Preparation of R/D Visit to Pt. Ordaz Port Authority
11 (Sun.) " Geceral Survey by Helicopter
12 (Mon.3 : n - Visit to Vandan Guayasa Factory
13 (Tue,) Sutmission of /D Pto. Ordaz —» Pto. Cuanta
14 (Ved.) Cavracas _____ . New York Visit to Pto. Guanta Pore

PA 218 Authoricy
15 (Thu.) New.York Pto. Guanta —eCazacss —+Maracatbo

PA 801
16 {rri.) Tokys ¥isit to ATCA Factory
17 {sat.) ¥atacalbo —w Caracas
18 (Sun.) Prepacation of Sruvey Report
19 (Mon.) Collectien of Pata and Information
st Caracas
20 (Tue.) Preparation of Survey Report
- 21 (Wed.) Caracas ______ . New York
Pa 218
2 {ttu.) New Yotk
¥ ragol

23 {ret.) ’ Tokyo
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1.

INTRODUCTION

Baged on the basic conditions for preparing the scheme of
the Orinoco Heavy Crude 04l Upgrading Refinery as
determined in October 1979 between MEM ang the JICA survey
team, JICA promptly consulted three licensors and started
studying flow schemes on the fdentical basas.

This is an interim report on the present development of
the study on the Japanese side.

This report consists of the following ftems:

1} Study Bases

2) Process Plow Scheme

3) By-product Utilization Scheme

4’ Ufiiity and Offsite Flow Scheme

5} Summary

JICA sincerely hopes that the results of our study will
proée useful to Venezuela, and for this purpose we wish to

obtain various advice and further information from the
Venezuelan side.

We will prepare a final report by adding further studies
on construction cost, operating expenses, and general
economic evaluations.
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STUDY BASES

The basic conditions of the preliminary study has been
established as a survey result of the first survey team
which was sent to Venezuela in October 1979.

The main items are sumarized on the "Record of
Discussions; attached to the JICA-l.

PROCESS FLOW SCHEME

(1}

2)

Cases of process scheme
The following three (3) cases of process scheme are

described in the preliminary study.

MAIN UPGRADING
CASE PROCESS | _ PROPOSER

Eureka Case Eureka Process - Rureha Chemical
Industry Co., Ltd.
and the group.

Fluid Coker Case Fluid Coker Toa 0il Co., Ltd.
Process and the group
SDA Case _ H-DS Process Maruzen Ol1 Co., Ltd.

and the group

Flexlcoking is a2 residuum conversion process which
integrates coke gasification with conventional fluid
coking.

Energy loss is borne in course of the coke
gasification and coke firing boiler is avallable,
therefore, the fluld coker process is applied in the
study.

Refinery Schenme

The block flow diagrams of refinery scheme for each

case are shown in Fig. 1, Fig. 2 and Pigq. 3.
(8lide 1, 2 and 3)
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