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APPENDIX 2

This scope of work was agreed betweén Messrs C,
Vargas &f "SPL and My, K.

SCOPE OF WORK

Orams and A, 7
. Ihaguchl of JICA on February 3, 1983

as follows:

L.  Review oh thé background of the Project

1.1'

TOo feview theé

present situation of the PVC industry in
péru;< - ' '

T6' réVIew the presént situation of supply/deﬂand and

i ffpt1ce novenant in Peru.

1.3
7 substitute products of ¥ve, -

to review the préesent situation of supply/ﬂemand of

6 rév1eﬂ the’ correlatlon of the Project with Andés

Gréup 1nclud1ng new’ pVC faetory plans in the reg:on.

2, Stddy 6h thé pvc natkét'aﬁd its'diSttiﬁution-systen

2.

To 1nvestxgate the potentnal warket of Pvc in Péru by

* Sector and produéts.

2.2

[

2.3 10 project future price of PVC in Peru.

2.4

To projéct future derand and supply of PVC in Peru.

TO asséss ‘the system and cost of marketing’ and

distribution,

3. Study on the raw matérials for the PVC production

To investlgate availabillty of llmestone includlng

Caining and Eransportation. - | |
27 fo” analyzé thé components of thé limestone,

To invéstigaté the supply plan of hydrochloric acid.

o ‘iavestigite the availability of coal including
miﬁiﬁg and transportation,
5 'P6 investigate the ava;labillty ‘of othef auxiliaries

(i) ‘Cokes _ ‘
{(2) ' Eléctrode and été,



3.6 To investigate the price of raw materials,

study on the project location and site(s)

4.1 7o investigate the natural conditions of “the site(s) .

(1) Msteoroloqy -

{(2) Geology and topography

4.2 To investigate the. soclo~-econonic conditionsr
(1) Populatlon. labour force and wages, etec.

(2) Industries .
{3) Regional admlnistratlon —

4.3 To 1nvestlgate utllltxes and 1nfrastructure such .as
electtlcity. water, transportatlon (road, port and
rarlway) and communication. ‘ : L

4.4 ‘To select the plant s1te(s) based on the results of

utrl;tzss, 1n£rastructqre and cher chrors.

Preparatlon of the basxc plan and . the conceptual de51gn of
the carbidée/PVC plants.

5.1 To conduct stuay oh PVC produqrs and?rﬁejr sptimum
production scale. \ - : e

5.2 To examlne and deternlne the process of PVC productlon.

5.3 To determine. the design standards of the proposed
plants and facilities.

5.4 To prepare plant layout of the proposed plants and
facilltles.

5.5 To prepare process flow sheet 1nc1udlng materxal
.balance. S - - -

5.6 To prepare draw1ngs oE plants and facilltres..

5.7 To propose transport plan_of materrsls gqr,plapri
construction. . _7 C e : ;s

5.8 To prepare 1aplementat10n progran oE plant construc-
tion. ‘ : . .

5.9 To prepare. organlzatlon and manpower plan for plant

| construction and operation of the commercial basis.
5.10 To propose the conmercial o;':u;:-_r{;xt_3__::;:*:,1;.51:(;;(_;r:{.[g:.E



7.8
7.6
2% 2R
?IB

" Study on environmental protection

FPinancial analysis

7.1 Capital réquirements

7.2
7.3
7.4

(1)

Fixed Capital (Land cost, construction cost of

plants and facilitieés, and pre-operation cost,

ete,)
{2) Working Capital
(3} Expendituré Schedule
Procurement of capital.
Production cost.
Projécted balance sheet.

Projectéd income statenent.

Projected cash flow statement.

Financial intérnal rate of return.

Sensitivity analysis based on possible variations

- {1) Investment cost,

{2) Pprice of raw materials,
(3) sates price,

{(4) “Intérest rate, and

(5) Inflation rate

Economic and social evaluation

Conclusion and recommendations

ins






APPENDIX 3

MINUTES OF A ETIRG BETHEEH THE PRELIAINARY

JAPAHESE SURV“Y TEAH AND SOCIZDAD PARAMONGA

LIMITADA

s o PEBRUARY 2, 1983

g 1;*>Dﬁ@;gg?préiiaiﬁary=aiscu331ohs;*theﬂJICA survey teams pointed
Sut that it was' erusial to the project that the silica con-
- téﬁt-of the 1im¢stoné used for the p;odnctioh of calciud car-
7 bide, should Ve ainimum.
The infOruation to hand on the Rupay quarry. snows that tte
silica content of tq1s limestone séens to bé higher than thay '
normally émnloyed in ezlst1n6 olants in Japan,
S. P.L. theréfore agreed to ‘1ook for aiternatlve SOurces of
1imestoné with a lower s;lica contéent, in nérticular in the
Casma area, and reauested that the scope of work include the
study’ of alternative sources,
Vﬂ_Aécordinoly both oarties agréed as follows' 7
(1);1The study of the rav aater1al llqes*one will 1nclude the
,Rupaj quarry as weil as alternaulves with1n 300 kn, ‘of
Paramonga. 4ne namher of alternatlves snould bé Yinited
_;to two. these two having been Dt&?louslj selected oy Pa-
'iiramonga as the ost likely alternatiVes. Inforaation on
ii}theSé two selectéd 1imestone sources will be sent to the
_ JICA offlce in Lima by the end of Maréh 1983, _
- The study should fncilude thé possibility that the carbide
plant could be situated outside Paramonga, Ta this case
S.P.L. will suggest possible sites folléwing the studies
ooflse




cont,

© JAPAN INTERNATIONAL COOPERATION ~~

(2) carried out as per 1, (1) above,
This inforsation should be supplied to JICA (Lima) before

the end of March,

Both parties agreed on the importance of compunication during
the feasidility study and that it would be advantagéous for

Sociedad Paramonga btda, counterpart personniel-to-bé préseént
in Japan with é-view'to-téking part-iﬁ:thé discussions for

- the préparation o6f- the final rénort.,i-—~:,;;

The Japznesé preliminary survéy teanm: will éndeavour to comply

with this-suggestion. - -

'DATE: February 3rd, 1983 ~

PLAGE ¢ Lin

KENJIX IHAGUCHI S i :
LEADER, PRELDMINARY SURVEY TEAH

AGENCY .

HGINEBRING MANAGER
"SOCIEDAD ‘PARAMONGA LTDA. S.A.

N

R o

i LA

P F

€ o o
.,



AAPENDIX 4 -

MINUTES OF DISCUSSION

‘ngyg-__z_ﬂPRESENTATIOQ oF, INTERIM REPORT FOR PBASIBILITY 3
rlSTUDY ON ESTRBLISHMEHT OF CARBIDE AND PVC
'PLARTS Iﬁ THB REPUBLIC OF PERU,

TIME ¢ JULY 12, 1983

: PLACE

R T

. SOCIEDAD PARAMONGA LIMITADA, LIMA

"Thé study’ team of Japan International cooperatlon Agency

”(JICA) presented Intérim’ Report for Feasxblllty Study on

Establlshment of Carbide and PVC Plants in thé Reépublic

_of Peru (Interlm Report) to Sociedad Paranonga Limitada

(SPL) on the sald date at the said place.

_SPL‘aﬁd the study team basically agreed on the conténts

Of thejlntétim Report,

 SPL and the study team agreed that JICA w111 deVelop the
'-feasibllxty study report On the pro;ect scheme presented

.‘ih Chapter 3 PROJECT SCHEME FOR FBASIBILITY STUDY and

according to Chapter 5 BASIS FOR FINANCIAL AND ECONOMIC

EVALUATIONS.

SPL shows particular concern about the impact of the price

of electricity upon projéct viability. The study team

explaihéd that this will be part of the sensitivity analy-



sis of the financial evaluation of the feasiﬁilitj repdrt,::

5. SPL alsoé shows concern about the disturbancés in electiic
power at the électric furnace on the Operation"of other
facilities and requested a write up about this quéstlon

to which the study team agreed.

6. 1In reCOgnitlon of the 1nportance of feed limestone, SPL
agreed to further 1nvest19ate Pariahuanca quarry and also
to search for other quarries as set for in Chapterra,.,

CONCLUSION.

7. In view of the présumably hlgh transportat1on cost of 11me--
stone from the quarr;es, SPL asked the 90551b111ty of o
bricketing a‘pbrtioﬁ of slaked lime ana.limgéﬁoﬁé?fines

- to be recycled as feed. The stgdy'team-agreéa=to examiné

such possibility..

bATE:  JuLY. 13, 1933 ’

CPLACE: LIMA, PBRU

__vq ‘

) .~ ‘ —
ALVg/b VARGAS GUACUCANO ) o KOIL TANAKA N !
Engineéring Managér, ' S Leader of Study Team

Sociedad Paramondga Ltda. §. A.



APPENDIX 5.

Limestone cost

The cost ¢f limestone at Paramonga Plant consists of the rpining
cost plnéﬂthé_cQ$t of transportation from Pariahuanca to
Paramohga. Thié is Edund to be 1,363 thousand US$ per year or
23.3 us$ per ton of limestone. The following table shows a
preliminary calculation of mining and transportation costs. By
wéf of comparigbﬁ,,the cost of quick lire purchased by Hornos
BleCtricqs}'a Peruvian carbide manufacturer, is US$96/ton.

Limestone Mining and Transportation Cost

itéﬁ - Annual Unit Price Annual Cost
{*) L Consunption (us$/*) (X103us$)
Mining S : |
Fuel (1) - 58,000 0.201 12
Explosive! (kg) = 17,400 3.58 45
Electricity (X103 kwn) =~ 124 35 4
Maintenance _ 150
Mining ‘Right (55 uUs$/Year) Nil
Transportation |
Fuel (1) | 664,000 0.201 133
Pixe (10) o 32 1,033 43
Mainténance 42
Gl Bt A 29
Sub Total 4
Depréciation 16
1,363

Total







APPENDIX 6

- Eﬁ%ﬁas'ﬁﬁ1CAuﬁﬁATnGCusmﬁsrutns

A QUSTOM ODIE

PRICE OF PURCHASE

o8 ,
+ I’RE:I(}{I‘ o e
-y nsu‘wo; | ;
- CEF © = TAXABLE VAUE (1)
- LIQUIDATION :

©(2) AD VAIORM DUTY
(3 )OVER TAX 10 % OF ( 1)
(8 ) DL N2232 4% OF (1) |
sy nﬁmemnﬁx < &MES‘TMGS ) 16 %
_ : Applled on the bas,s of (1) '+ (2) + (3) + (0)
T (6 ) D.L. N224u8{10 % in maritine freight)
(7)) Custan Agénts' camiision and Expenses
10 % of (2) * (3) + (u) + () ¢ (6)

TOTAL OF LIQUIDATION

NOTE

 #The Custom Code according to the merchandise is deterrinant of the
amownt of the duties (2) and (5), as also of the payirent or ot of
the duties (4) and (6)
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APPENDIX 8

UTILITY' TAXES

INCOME DUTIABLE

For the Excess of 10 U.L.T. and
- For the excess of 1500 U.I.T. and
For the éxcess of 3000 U.I.T.

U.L.T. = § 11100,000

Until
Until

Until

150
1500
3000

_FATE_

UlIlTo
u.I.T.
VLT,

kU 4

0%

50 %
55 %






APPENDIX 9

EXAMPLE
REINVESTMENT INOOME TAX CREDIT

Met Profit 1001000 ~
~ Industrial Comumity 27 $ ~"z?.'0'oo

Income Tax 30'% 21*900

~ Profit before reinvestment 51100

A) Galculation of the maﬁ.mun arount that may be reinvested
Avemge Tnoane Tax Fate according to "selective index"
38 % x 1 = 30% "
160 % -_.30 %

70 %

70 % = 511100 maximum anount that may be veinvested 14.60 %-

¢ Sf 100600 = 147600,000 x 30 § = 1'380,000

B) Calculation of the credit against the income tax because of

Average Income Tax vate according to “selective index', according

to the maximm to be reimested

3% § x 1 x611100 = 15'330

¢)  Tax Amunt < 211900
Credit (Aditional) € 4380)
(redit Reinvested (15330)

Net Payable Tax 2'190

pofpniaer i — =g =






APPENDIX 10

GEMERAL TAX T0O THE SALES

. _EXAHPLE

- NET SALE :

1) " price of Sale a s/ 100
I1) General Tax Sales 16 3 (1) 16

111) Profit Deceatralization 15 T (1) (2

NET PAY 1.6.V. s/ 1A







" APPENDIX 11

o 00:{1310;: RECULAGIA DE TARIFAS DE mnsmmas
' L steato BICERTENARIO DEL mchﬂw‘m DEL LIREKTADON sm.mv ;

F%OLUCIOH DEL CO‘!SEJ*ﬁ DIRFL‘TIYO ¥a, 02‘-93—"3!(:31‘“[1';
E . _ l&m,%dsﬂamdé 1983. -

viatd por el c«ssejo Di’rechvo 38 14 Cenisib fe £
, guladora de anfas
, @8 Transportes, en sesifa No,.12 dé fecha 24 do Marzo de 1983, 2} estudio sobré

- regulaclén l:an(‘arla para el Sewmw Pubhco de Transporte de Car a Caniba ~
- Reglonal Nacional, : por e

WESIDERANDO. :

6ue ios estwhos té\.mco-éémémcos practlcadc-s por el personalﬂ'béc-_
mco do la Coaisida revelan que los costos da operacl&n del keacionadd servicio
han ml‘l‘ldo mc:‘e::entos, g6 1o que- Jrésulla nédesirio efectuls un reajsuto dé los

. fletés ugent?s conforne A 168 mevos costos do operac:lén resultantea sahalados
en el reapectwo estudlo R

s lgualmnte eh d:crm eswdlos 3e ha detemmado la necesldad de
ranteﬂec Jos coeficionteés de converaibn por factéres f{sicos aplicables por re-

o - gida, altura sobve el hn'el del bar, g!‘t-':dlent-é y tipos de superr:cm do yodamien
. .-' t_o.

) 6n _ Estando al r_ento de 16- inl‘omadé pot‘ 1a sec:‘etaria 'récmca de 14 Co-
msx il

El Cmséjo Dzreciivé de la Comsl&-t Reguladora de Tarll‘as da Transpor
tea ed ejer‘ciélo da” las l‘acultades que el Decrebo Legislativo Ko, 1656 14 couﬂere,

,‘, Articulo 12,4 !pt‘obar pa.ra el Sérnuo I’ubhco de Tran.sporte de carga

“ oo Cam&n KéZrcnal Nacicnal para la Costa y en plsta aafaltada las tarifas si. )
H - {‘ g.nentea. ) ]
O‘QR;’{’ L { Do basta; 500 kes. :-i:-‘.'.:'alas SI. '5‘.?36 Por tonelada de ‘flets bose mis | 36, 2¢0
‘\ - - 5/. 30,020 Teo.Ke,¥irtual
i Ea.s do 500 ¥as, vxrt&ales S/, 40.847 Too.KeVirtuadl : Aoy 223
i . oot
§ - -t / . lrtici_lo 2¢.- Las terifas para coabustiblea y 1{401603 para ia C.m!.a
‘E (.{9‘ }) y en pmst.a asfalt.ada 3er5:1 las siguientes? . i . A
§ | De 6 hasta 400 xm ' yirtsales "84, 4,219 Por tocelada <8 fiete basoa'ss 22,753
=1 € i 8/, 96,335 Ton.Ka, virtual, L} ‘
Ly - ’ - z¥
H - \! His 46 400 ¥rs, vlrtuales 5. 8. 316 ‘l‘on.Ks Yirtual, - _ 3
{ . - o Articulo 32, Léa coefzcmntes da cmsers!.éo o fa*tores l‘is;coa aph
T o cables para este zervicio serdn 13 sigvientes: N 2ord ’
o ) TIP0 DE CAPRETERA
H i - S - - —
" o T afalta ¢a ifireeda Si afirear .
REGTH. — e Y7 ‘?_Q“' o PANED o ‘rocha &4
_ : Y =21 2L il - _—
. Costat - 0a 1,000 ms.n.e. i-C@ _ L
i Intesmedia ¥ ey ; o ed o
: Solvat Y. 1, 060 % 2,500 a.sn.m. @ 2,10 2,90 h
- cradmnte 3-5% . . : )

Sierra: 2,500 4 vis a.8.0, B .40 2,80 3.0

Gr.sdxmto L1554

téo
16 4%, Para Yos otroo tipes do sewmlo do ¢arpga qua 00 €3
1do§r2fitcuia progents pezolucidn ni en las Resolucionas négs 0;9 y tgi(:é:‘“
TC/CKTE/E, 133 tarifas serdn ircrenentadas e 25,6% con relacibn & las .
el A de muenbro do 1982, .

CliI,

m

e TR TR A T

B Lo P

R



;c.b;fuo,é’ei-éé-fcfc‘:mﬁ._ . 2 A S S0 R

< Ar‘t.iculo 50.. ,_Loa u&lulo.s de r hésta 566 Ym. nrtualos sa aplicardn’
a los uéjes"?fcs?le €1 iaicio hasta el i del recorridd con ‘ﬁndldo cntx‘e 1oa-if
nitos peacionadoa, Los nhluloa de *nia dé 400 ¥ 500 ;{,1? T ¢frrtualas” s-a aphcar'En
A loa uajes we excedan de Bata:s distancias.

<

';' 5

Artf{enie 6.~ Lad ﬁroscuw: tarnas ‘0o 1|‘;éluyen 105 ¢93tos de cél‘ga,
dbséarga; aegux"o' & 13 ca.r:ga, carta fianza, TPotencibn de bagos, dﬂereﬁém do ba
Janza ¥y otros que 500 por part.e del usuamo. - :

< artfcuvle 'i! Ll CRFT, r:je.ré y pubhcar& 1é§'t%rifaﬂ da carga ¥s
eultantés d6 313 aplxc&cifm de 103 pbdulos Ton./Km, qué potivan la: presenté Résd
lucibn para io& JUEArads. éoaprendldé& 56 133 rutas del Smtev_-.a Hacional do
teras, las’ qué $ordn’ de excluﬁwé ’apliéaéibn péré e:te serucié. g i1

lrt{éulo 62 La.a ténl‘as Que 56 autorizén p-o:‘ lé

sorfn puestds en usm-cxa el défa éé su wbhc&cn’m en éi Dimo Oflcial SgL,
FERURO. . T o

" 1;-.,———-——--_..-—'
lmvﬁ_‘b OD%SEJQ
D ‘EECTI\'O{?———-——-\

L3¢, Eduardo _Zuihga Tai\.l L
JEFE DB SBCRETARIA TECNICA




APPENDIX 12

10,

SPL*s Answers to JICA's Question

Common Section

Information of SPL Plant Site

pDesign Conditions

tnfotmétioh on the SPL Existing
PVC Plant

)iiméétoﬁe Mining Suxvey Procedure

éaléiumlCarbide

Availability and Pr;ces’of
Materials and Equipnent

Iﬁpaii of Equipment and Materials
Supﬁly and Demand

Flnéncxal, Economlc &
Soaial Infornatlon “and Data
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1.1.2 DISASTERS
1) EARTHQUAKE .
a) GENERAL DESCRIPTION
Pgramonqa'is iocated at an earthquake area.
~:hbout description,'wélthiﬁk if is not necessary,
because it is similar to.Japan areas,
b) th, AMPLITUD
Uéinq'the'modifiéd Mercalli intensity or
interhatiénal MKS scéle for factory design use
3.0 equivalent to Ri;chter 6.
c) REMARKABLE DISASTERS
Last earthquake happeéned in Paramonga destroyed
the lineation of Paper Mill Cylinder, PVC piping
was broken, Brick walls fell down, étc. but we
did not have injured people.
2) THUNDER
Nevér-happeﬁs along Peruvian coast. (nof in Paramonga)
3) STORY AND FLOOD

‘Never happens in Paramonga.

1.2 GEOLOGY AND TOPOGRAPRY

1.2.1 GEOLOGY
paramonga area,million years ago was the bed pf
a river,
1~ GEOLOGICAL MAP
Mr, figuéfoa'will give you a clear and technical

explanation about paramonga area.



1.2.2

1.3.2

TOPOGRAPHY
TOPOGRAPHICAL MAP (with counterliné);
“r. Araki has receiveé.two drawihgs, oné of ‘them
showing'thé.ﬁlécé for theé new plant including:
counterling and the other_showihélPaiambngaﬁPIaﬁts
and Towa which are there ﬁowadays;
LOCATION
a) CITY (TOWN) NAME
Name is Paranonga
b) DISTANCE TO THE NEAREST BI& CITY
Lima is 200 Kms from Pafamonga;
Barranca is another citj near Paramonga =
not a big one,:
Population is about 69, 000 people but has -
all the necessary services 11ke L1ma but
in minimum capacity. It is:locatedﬂpollo”ﬁqs

from Paramonga.

INFRASTRUCTURE CONDITIONS

UTILITY SUPPLY

ELECTRICITY

There is enouqh electric poaer to 2!mxffom

PUC Plant.

WATER

.....

There is river water plpinq with capac1ty

‘ovar 6 000 GPM avaxlabié

COMMUNICATION FACILIDTY

There are télephoneline, radio and telex



1.3.3

between Paramonga and Lima,

TRANSPORTATION

TRAFFIC PACILITY

Along the'coast”éf'?etu'exigts the Panamerican
High?ay. Eor emergency it is possiblé to use
air tféﬁsﬁbrﬁétiéh. There fs an airport in Eront
of Paramonqa only for small airplanes.

ROAD |

Highway (éanaméficaha} for buééé; trucks éhdri
automobiles.

PORT _ _ B
The port of Callao is close to Lima and 26d k@s
from Paramonq;.‘ R | |
Chlmbote ls located north of Paramonga-220 Knms,
DISTANCE FROH THE SIlE TO THB NEAREST CITY (NAME)
AND THE NEAREST PORT: (KM}, (HRS)

Paramonqa nearest city is Barranca to 10 Kms .
(south) .

Callao nearest boft‘ééiamonga'to 200 Kms (South).

SOCIO ECO\OMIC COVDITIOVS OF THE REGIOQ

Paramonga is an 1ndustrlal d1str1ct. Actdélly
exist Paper & Pulp, Caustic & Chlorine, PVC &
Alcohol Plant owneéd by 5001edad Paramonga Ltd. S.A.
Another is the Sugar plant owned by Cooperatlva

Agro Industrlal Paramouga Ltda. !37.



POPULATION

Is about 30,000 people.

LABOR FORCE _
We assume 20% of the population

INDUSTRIES

Paper, PVC, Chlorine, Alcohol,nggQr, et¢,

REGIONAL ADHINISTRATION . L
Suprefecto is the Polltlcal Authorlty

Major is City Authority.

EXPANSION AND MODIFICATION PROGRAMS OF SPL .- -

PARAMONGA FACTORY'

'Pvc Plant Expansion study by JICA.
- INFORMATION OF SPL PLANT SITE

'SPACE

Available area to PVC plant expansion:

éxisting to north of actuwal plant.

_ GROUND COWDITIOHS (SLOPB)

Practically flat is the area aVallable to o

the oxpan51on plant

SOIL BEARIhGS S“RBNGTH

Average is l Kq/cmz. Anyway wxll be necessary

n analysis at the moment to 1nsta11 heavy building

or foundations for machinety.



2.4

3.0

hY

SURROUNDING CONDITIONS

All area is fiat,

DESIGR CONDITIONS

NATURAIL, CONDITIONS

1.

TEMPERATURE

e -

See Sectien 1,1.1,1

Barometric Pressure 760 mm Hg

RAIN FAL@

Maximum 10 mm/Hr

WIND VELOCITY AND DIRECTION .

zb_Kﬁ/Hr Max. - South to North

EARTHQUAKE FACTOR

8.0 Mercalli modified intehsity or

International MKS scale. {Richter Scale 6.0)

RELATIVE HUMIDITY
Maximum 953

Minimun ?0%

UTILITY CONDITIONS

1)

WATER '

Pressure

Temperatire

- WATER RIVER ANALYSIS

2 Kq]cm2 gage

Anbient (22°C)



p. Hl

Total hardness

{as CéCOjl
Ca Hardness
(as Caco3)
Mg Hardnéss
(as cacd,;)
M Alkalinity
(as CaC03}

504-

Chlorides {(as CL-)

Total solid -
Turbidity

KMm 0

SI'OZﬂ

$i 0. Colloidal

2

WELL WATER ANALYSIS

47.9

4 Consumption ' ° -

1.4

195
153
{40_
_' 128

438

10

:10

PPM

PPM

PR

PPM .
PPM -

PPN

I
B

pPM

degreeé max. .

PPH HMak.

PEM

Trace

Not available at this time,

Average Total Hardness 820

{at May 1983)
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- DBMINERALIZBD WATBR

It 15 necessary to buzld a new plant

- INDUSTRIAL SERVICE WATER (PROCESS WATER) -
- Will be nécéssary to install & new
cooling tower.
¢. PRICES
CRIVEY WALF = $0.097/1000 m
Well  Watér plus River Watér- 0.22/m>
‘Potable Water Z 0,019/
. Démineralized Water -
. 'COOLING TOWER T0 BE RECYCLED
Coollnq tower is récycled in' the plant
"of:PéraMOngé;
. FOULIKG FACTOR OF COOLING TOWER
- u® wrec/keal. - 0.0002
©CAPACITY. OF BEXISTING COOLING TOWER
7 =72,500 GPM Max.
2} STEAM

‘ﬁ),_PRESSURE 7
| .450 PST {31 6 Kg/cm ) gage
) ;PRICE
N ,US$ 20. 31 netrlc tons (Hay 83)
o QUANTIT!
‘There is enouqh
:NITROGE& GAS

1t does not ex1st any plant.

3



4)

5y

6)

COMPRESSED . AIR

It is necessary to get a new compressor

INSTRUMENT AIR -

It_ié nécessary to get a'ﬁewﬂébmpreéspr
ELECT RIC POWER
a) SUPPLY (TRANSHISSION) VOLTAGB
11=The main line qets 138, 000 volts from
3fhydraulic,power Cahua¥and;220,QOQaVOlts
from Mantaro Hydraulic Power Plant.
b) CYCEE’

Tri-phase -

¢) {CAPACITY OF EXISTING SUBSTATION ...

_There is enough capaclty

d) DISTANCB FROM SUPPLY POIHT TO suaSTATlou
© IN PLANT SITE '

'3kmts | | o

¢) FLUCTUATION IN VOLTAGE Ano,pagéuﬁucx
PréQﬁehéy'fiuétuationfhappeﬁS;feﬁ times
a year. Occasionally theére are voltage
problems. I A

£) SUPPLY FAILURE (FRBQUENCY TOTAL PER YEAR)
'Almost zero, thhout stop aGVertisement.

g) EXISTING EMERGENCY powBR SUPPiY:UVIT
Bxlst two nain llnes:— From Cahua and
Mantaxo with ‘enough cépacity. .

h) PRICE -(Cahua)  -ﬂ See hid%aﬁdina Inv01ce

(Mantaro) - See Slectroperu Invoice



1} SINGLE LINE DIAGRAM FOR EBXISTING SYSTEM
- (From transmission line)

. We are including Diagram N“E 01.
1) BRINE

There is not refrigeration plant.

COWDITIOVS OF FEEDSTOCK

(Quallty, quantity & Price)‘
) a'--LIMESToNE ;

' ::Raw météfial ééﬁdifféﬁérféedstock will be

' cleared when locat1on s’ defined

b < REDUCTANTS

“coke” carbon-ié“iﬁgéftéa'

'6'4'CHL0R1NE LIQUID (or HC1) GAS

'_ Analysls- Hcl Gas
Purlty B o 99;959%
. Watér 106 PPY.
By stripping o
d - FUEL OIL-BUNKER N°6 - PRICE US$ 0.738/G1.
. Analysis:Flash Point °F 226 Avg
. Gravity Deg. API 16,9 "

Say BAT Viscosity,Sec. 180 "

(at 50°C) -
_ Sulphur Total . e.s ot
BTU/LB S .18555 *

water & Sediment L
4 by volune 0.10
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e) ’ROTATING %ACHINBS

DESIGN STANDARD/CODB/SPECIFICATION
1. CODES AND STANDARDS
a) UNFIRED PRESSURE VESSELS—ASME SECT.VIII
~ DIV.I & DIV 2, i979
| 18 33243, 1977
b) WELDED STORAGE TANKS Tk

{General) - API 620 Sth Edition,July 1979
‘ - . - API 6501 Gth ;-:, ) |Dé00 1978 o
‘(Spherical Tanks) - ASME . Sect VIII Div I & Div,2
JI$ B 8243 _ L .
{Space, Dike, _nglre SérVicé Law of Japan 1972
Hydrant) S
.~ _High Pressure Gas Control Law
"(Japan) 1973 '
= Japan L P. Gas Plant Assoc.
- Code™ 1967
¢) SHELL & TUBE~ - TEMA ¢lass "C", 6th Edition
HEAT EXCHA‘N.GBR r,-_-_l_‘i}_?,s_; o
d) FIRE HMEATER: - . - API RP 530, 1858 .

{(For Tube)

ltt

Mihufadtores 4 8tandard
£) THREADS (Except to tﬁé%rﬁméﬁﬁéiiOn)
- Pipe Threads S ﬂPT ff- |

- Bolts & Quts for UNC & ﬁ UN -
Pipe Flange T ihehg over)

- Other Service uNC
q) PIPIﬁC
(for Design) ~ ANSI B 31.3, B 31.5,

{(for Special - Manufacturer's STD.



‘h}. BLECTRICAIL . - NEMA
~'315, JEC, JEM

Manufacturer's STD

£)  INSTRUMENTATION HBMA
< JI8; JEC, JEM

_ - Manufacturer's STD
. 3}*'FIRE FIGHTIYG & PROTECTION

":(for System) R NFPA_
(for aand} - JFSL

k) ciVIL ,
~The desxgn of reinforced concrete constructlon

- shall be in accordance WLth ACI- 318 63.

'-The'design'of-structﬁrél steel (liqht Jgauge
'steel, tubular stéel and steel)construction
V:Shall ‘beé in accordance with AISC {AS"M A 36).
~The design of building foundation, structuré
”'and'vaiiohsicivil foundations shall be in
' 4ctordancé with CRSI Code.
-Désign loading céncerning ektcrﬁélifotce such
as wind and’ earthquaké load snall bé in accord-
ance WIth PEIUVIan ‘Regulations {Resolucidn

Ministerial N°159-77-¥C-1100)} of April 5,1983. .

é. : :\5EASUREHEQT SYSTEH AND WORDING
:a)- ‘iEASURB’“‘E‘iT SYSTEH
Métric system and the Celsivs system will
;'bé‘ébpliéa;ac'the'heasurement system in

ali réépects, except that nominal sizes
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of piping cOmponents shali*bé.in accordance
with the English System (inches).
b) WORDING . _ .
English shall be used as wording for
communications, documentation, etc.
c) -CODING SYSTEM
Thé Deka's coding $ystem will be' adopted
for all énqineerihq and documentation.
VOLTAGE SYSTEM ELECTRIC POWER
Saection of voltage system Wlll beifﬁ‘éccs;dance

w1th technology of the plant.

Wé suggest°
CH,'T, Motors - A.C., 4000°V - 3 Phase
{above 151 KW} -
L. T. Motors A.cC. 440 v - 3 Phase
{(below 150 KW) ° R R EEE TR
Lighting © “TALC. 220V - 1 Phase
' Emérgency Lighting ©.C.'100°v ~ 7
-A.C, 220 V. - 1 Phase
Motor Control A.C, 220 VvV
Instrumént - .-AL, 100y

D.C. 24V

ENVIRONMENT PROTECTION

Our recommendation regarding pollution control

is to use the Japan requlations;

OTHRRS .

1)

DEGREE OF AUTOMATION & MECHANIZATION
Instruments for opération ¢ontrol must

pé electronic. Pneumatic-alectric used fn some
areas dependable of requirements.



2)

3)

4)

REQUIREMBNTS FOR PLANT LAYOUT
(Relation with existing plants}

A new plant will be installed close to the
existing PVC plant, but all services will
be separate exXcept water for fire fighting

system'Which could be enlarged.

7FUTURE EXPAVSION PLANT

After fact1b111ty studLes be Elnlshed
by JICA.

PHILOSOPHY POR STAND-BY HACHIHERY, SPARE
PARTS AND MAINTENANCE AND OPERATING SUPPLIES.

‘Normally heat exchangér, pumps and évery

ninor equipment must have stand-by parts.
Supplier will récommend all neéessary spare

parts for maintenance during the first year

" of plant operation. Chemical additives, coke

or any matérial which is necessary for one
yeéar operation must be impotléd"béfdie the

plant start-up.

INFORMATION ON THE SPL EXISTING PVC PLANT

PLANT CAPACITY

Capacity PVC Plant is 7,000 ¥T/Year

l.

pRocEssﬂéhANT
a) Electrolysxs
| hlorlne Plant by De-Nora technology
Capac1ty 40,000 HT/Year

b) HCL Plant
Capacity 1,400 tbs/Hr. Actual HCl stripping
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RAW

1}

c)

d)

a)

b)

g)?

d)

e)

"BV BY PEAULDER

 capacity 7.000 MT/Year

vCM BY SCIENTIFIC DESIGN .. .

Capacity 7, 260 tOn/Year}tt

| OFP-S1TE CAPACITY o

WAREHOUSE

capacity 1,500° Tons PVC el warehouses}
EFFLUBNT TREATHBNT FhGILITy -

There is not any.

WORKSHOP

EXIStS a small workshOp to maké normal

.malntenance. Hhen large works are necessary

we send them to workshops in lea. S

'UTILITY FPCILITY D N
1There 1s a cooling tower wnth 2 500 GPM
'xcapacity

_.LABORATORY

There is an Analytlcal Laboratory for all

_products of the actual PVC Plant, We

recommend to rev1ew 1ts capa01ty Eor the

new plant

MATERIAL & PRODUCT

PRICE & SPECIFICATIOQS OF RAw MATERIAL N '

a)

QaCL

o

Price: Sallnas ' US$ 1 89 ﬂT

Paranonqa L 3 96 HT



b) BC . T
Inpott Price . US$ 300/MT (CIF PGA)
ANALYSIS:

EDC 98,47 Wt % min (dry base)

Chlofoethane - Trace (dry base)

1.2 Dichloro-ethylene 0.02 Wt:% nax

{dry base)
_Chloroform 0.37 Wt 3 max  (dry base)
Catbététfaéhiofide 0;13iﬂ£-% mak_ {(dry base)
friéhiorbéﬁﬁiléne | ifacg '(éfy bése)
Ttichloroéthane-' .o.és 1 %.ﬁéx (dry base)
'_ietracﬁloroethyleﬁe Trace (dry.ﬁasé)
Tétrééhlbrﬁéthaﬁe 0.15 Wt % max (dry base)
Acid ., 0.0030% Wt %.max'(dry'basé)
“Iron None
Vzﬁéfér ' 0.0050 Wt ¢ max(dry base)

. €) CL, SPECIFICATION

Pressure 2.5 Kg/cm®
Températureé 30°C |
.Cost Price {By Mr. R. Echeandia)

HCl 33% Concentration-Cost Priceé (By Mr. Echeandia)
d)}  CHEMICALS

Vinyl Acetate Us$ 0.35/Xg
" Lauroyl peroxide 3.64/Kg
Perkadox Y-16 9,35/Xg
CMOK - 17 © 6.17/Kg

Méthocel 3.45/Kg



2

CONSUMPTION DATA OF RAW MATERIALS

AND UPILITIES.

1.9 DCE Raw /MT PVC

'18' DCE Pure M7 pye
1.1 MVC "f /HT PVC

L T

1000 KW/HT PVC : ELBCTRICILY

T 1406 ® ST BTU/HT Pve S STEAH ;

~ 2.

s, 511 HT Steam) MT Pvc at fL
1204 BTU/LB. '
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3) - PRODUCT
a) GRADE & APPLICATION
HO&OPOiYMER-;-
K - 55 7 Bottles, liquid recipients
K - 66___ Pipé Cohnections
K = 65;_,1 Piping 7 =
K - 70 Hoses, plastified artfcles
bt |
K - i@%b;i.éecoras,'piééiié floor
D) PRODUCT MIX
K = 57 Bottles | :
K - 67 élagtifiéd art;éiéé,';iping,
electric cavle covers.

PERSONNEL REQUIREMENT BY SECTION

EDC . - 3 men/shift
v C:M 2 men/shift
pve 3 mén/shift
‘Lab. .-':";_'-')7.2imen/$hift.

PLANT SUPERVISOR

1 Chemical Engineer

2 Poremen

MAIN EQUIPMENT OF PVC PLANT

a)  REACTOR = Glass Lined

" Capacity 3,900 Gls. each

“Number 3



b) SLURRY TANK Glass Lined
Capacity 8 ToRs . o eina
Number 3 (1 Dischargéd .2 Slurry)
c)*‘ch STRIP?ER
:capacityfneslqn~-' ~ii8 Tons
Actual ?fbductionéﬁffif fohsf*
difVDECANTER = BiRD CENTRi?UGAL HORIZONTAL
Cépac1ty R 1 Tdﬁ/ﬂr

Product Outiet Lo 13 20% Water
&) DRYER

Capac1ty '  ‘.1 Tén/Hr

{Rotary Cyllnder Type ) :-_

Flnal Product o 6;5% Wateér
£) PRODUCT SILO

Thére is not anmy.
g) PACKER - 8Y AIR HANDLE

capacity 15 Ton-1 Shift

ITEMS S AND 6  BY MR. J. BARROW AND FIGUEROA

i
H .1
i '

e wTarw T

. e
A LS
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AVAILABILITY OF MATERIALS

“MATERIALS

AND EQUIPMENT, PRICES

(US$ -1 =8/ 1,550)June 1983
Sand % 3.2/’
' hinggréqates 5.8 /m3
Portland Cement 3.55/Bag (42.5 Kgs)
‘Ready-mixed Concréte 48, 9'5/m' 175 Kg/cm
51 05/m _210 Kg/cm
_ 58, 10/m 280 Kg/cm
Concrete Pump Rental ' 4 ?0/m 3
'Section (Shape) Steel _'i.ﬁﬁlxg ‘avg.
' Steel Plate ::‘O;Qé]ké' .
:Sta1nless Steel Plate Imporiéé
Gas Plpe B 1iﬁ§of€ed'
so1id’ DraWan£eéi"§£pé‘ 1mb6r£éé
Gun Heééléééi;eé :iéﬁgfféd‘
'Cast'Stée17ValvéSf ImpOrééd
StainléSQ‘Stéel'VEIVes 'Iﬁpoiﬁéd

Eléctric Cables TW Type-is Aﬁc 0. i17ﬁ+ AWG $0.86/n

Indolene Type (Outdoor use)14 AHG $0 24/m~’ AWG $4.64/m

'pvc Cover Cable 2 16 AWG so lS/m - 500 ucu $42 98 /m

Condu;ts S Imported
Refractories Impoftédﬁ
Carbon Block/Paste Imported
Cl;y' | Imported
Graphite Powder .‘Imﬁqtted

Machine Oils . Imported



~EQUIPMENT

VESSEL; TANK, ETC.

1. Max, Pressuré and Size |
Open Tank ‘At the time 200,000 barrél capadity
'PRESSURE - VESSELS
500 ‘psi ot mbie,depend Sf desigh

"There 13 ho problem with any size.
2.'-MéxL ize of %ultitube Heat Exchanger
There is no problem Wlth any size.
3. Max. Slze of Plate Heat Exchanger
tmported DT

1, Fabrlcatlon of Stalnless Steel Materlal
Any size and pressure tanks and vessels,
are fabrlcated in Peru Haterlal is
1mported.

5. Glass Lin1nq Vessel
Imported

'6, Hard Rubber Llnlng Veséels

| Peruvian companxes make thls type of wo¥k:
_1nc1ud1ng Paranonga.
7. Towers made of Carbon

Impor ted

~MACHINES
1) TRANSFORMERS
Up to 50 MVA - (Up to 220 KV)
2) ACETYLENE ROOTS - BLOWERS

Imported



.k

3) - VCM COMPRESSOR.
_Imported
Y "ﬁ__éi[,'xmaé !
 Imported
'5) ° VCM GEARED PuMp
Imported |
6}  CONVEYOR -
- Up to 6'05?wide;'any lenéth'
=) CRUSHERS
Tinpor ted

- 8). BAG ?ILTBR

Imported
—ELECTRICAL
1) MOTOR

‘Wax size Opén type Motor
Up to 200 HP - 600 Volts:— 3 ph.~ 60 Cycleé_
PRESSURE & EXPLOSIOQ PROOF_MOTOR
Impotted
2) SNITCHES
PRESSURE PROOF TYPE {(no fuse breaker)
Imported
—INSTRUHENTS _
l)' UTILIZATIOW OF PROCESS COWTROL COMPUTER
There are o computer instruments in Paraménga
é’ AHALOGOUS INSTRUMPNTS
- Paramonga use electronic 1nstruments in

some Plants.
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IMPORTATION OF EQUtPMBNT'&'MATERIALS

REGULATIONS (RBSTRICTIOWS) AND DUTIBS ON
IMPORTS OF EQUIPMENT AND MATERIALS.

There are no restrictlons to import machlnery

to build new plants;

TAXES ON IHPORTATIONS APPROX.

JICA have received'the_ ﬁanual del Importador
from Camara dé Comercio de Limai

PORT FACILITIES ]

a)  Max, allowable wéigﬁt per oné package

" fThére is no prablem

" b} Longést sizé per bne packagei??w‘

There is noé problem.7'

IN-LAND TRAHSPORTATION .

Up to 100 Tons .



APPENDIX 13

‘Field Survey Schedulée’

TEAM ACTIVITIRS

Brief rec¢ords of activities conducted by thé study team is as

fol1oWs s

pate ' Place

_ V1sit to
June 3, Pri  Arrive at Lima (xo/ow)

June 4, Sat  Lima
Juné 5, Sun  Lima
June 5, Mon  Lima JICA, Embassy of Japan,

'SPL (KO/3W)

 Juae 7, Twe  Lima INGEMMET (KO/JW)
Juné 8, Wed Lima | CEMENT LIMA, HITSUI HINING

AND SHELTILG (xo/Jw)

i ]

June 9,)Thu ‘Lima/Pa?amonqa BHCI (JN), Paramonga (KO)

Jﬁnéqlo;rﬁti .= Liﬁa/fq§tan -_ _. CO?IDE (Jﬁ), Yautan quarry
, P-k; o L o)

"June 11, sat  Lima/Chulin ~ chulin (x0)

é.unéi 12, sun ’.:i'ifﬁ#'/'?armﬂga ~Rupay (KO}
hﬁ;;;;i3;‘ﬁ§ﬁﬂ' .Lipajyéfémonqa -...PVC market suvrvey (Jw)
3;ﬁe iqt'iﬁé' .f;i$a}ﬁ§éIaZ ~ BRCIL, PRIDI.(JH). Norca

quarry. Farica quarry (KO)

June 15, Wéd Lima/éafamongg _ ' Parlahuanca dep031ts (Ko)

June'lﬁ. Th“,' L1ma ' PROCARBDN (aw)
June 17 f;iL ‘learlr‘ " plastics market survey in
' - - . ©

Andean countries (Jw)

Arrive at Lima (KT/RA/MA)



Date

June
June

June

June
June

June

June

June

June

June

June

June

19,

21,

22,

23,

24,

e
26,

37,

HZQ;

Sat
Sun

Mon

Tue
Hed

Tﬁu

Pri

sat

Sun

Monﬁ

Tue

Wed

Place
Lima.
Lima

Lima

Lima
leah;

Lzma/Paramonga

Lima/Paramonga .

' Lima/Paramonga
" Lima/Paraménga

Lifa/Paramonga

" Lima/Huaraz

' lea/Paramonga/

Huaraz

Cyigit to o ool
(1ntérﬁa1 meetiﬂgi
(Internal meeting)

JICA, Embassy Of: Japan,

. SPL. {KT/RO/RA/HA/JW}
SPL‘{KT[KO/RA/MA/JW):*
SPL (KT/KO/RA/MA/JW)
ELgéﬁROPBRU, HIDﬁAﬁbINA
(KT/RA), HEFC (KT/RA/HA),
ParaménQa (KO).

CAF (KT/HA), Mln.ﬁgrlcul—
tura, SIDERPBRU (JH),
Tumac Calclte deposits
{KO), Arrlve at lea (SK/
TA) AN
(Internal meeting)

(Internal meeting)

MY (KT/MA/JH), ?UJiTA

 GUMT (KT/RA), Céshpl (RA),

Min.Aqucultﬁra (JH)

..‘,

' HORNOS ELECTRICOS (KT/RA/

SK), COFIDE (HA), Pérla-

huanca & Maroara deﬁosxts

(x0) _ _
Move to Paramonga (KT{RA/ '

SK/TA/HA); Parlahuanca &_

Mafoara deposxts {KO)



CJune

July -

July

July.

Jﬂly

~July

July

July

Date -

Piace
30, Thu - Lima/Paramonga
1;*?#1 Lima/Paramonga
-2, SBAat - Lima/Paramonga -
3, Sun Lima/Paramonga
4, Mon- Paramonga
5, Tue Lima/Pararonga
6, Wed Lima
7, Thu - Lipa/Oroya

Visit to
Paramonga factory , (KT/KO/
RA/SK/TA/MA)
CORPORACION DE INDUSTRIAS
PLASTICAS, PLASTICOS FORT,
COPSA, INDECO PERUANA (9w},
Péramonga facto;YJ(KT/RA/
SK/TA/HA) " R
Chimbote port (KT/KO/RA/
SK/TA)MA)

(Internal meeting)

‘Move to Patamongé;(qw);

Discussion about the sur-

vey.
Rev1ew & dlscusszon of the.

'survey, Carhxde Plant in

Chlmbote (KO), Move to

Lxma (KT/RA/SK/TA/MA/JH)

IBRO INTBRNACIONAL (KT/JW),

'Move to Lima (KO)

Mr. Nozakl (Consultant of
electr101ty), HIDRANDI\A

(RAIMA), PISOPAK DEL PERU,

- PABRYCA DE CALZADG {Ju}

JETRO (KT/d%W), Oroya dquar-

ry (KO}



July

July
July
July

July

July

Date

3, Pri

9, "sat

10, Sun

11, Mon

12, Tue

July 14, Thu

Note: Abbreviations of the study tean names:

KT
KO
RA
SK
TA
MA

Ji

(13

N L 1]

a
H

_Koji TANAKA

Kén 0\0

Lima

Lima

Lima

Lima

bima

C Lima’

place S vigit to - -

HORNOS BLECTRICOS ' {SK/IW),
MPI (MA), FUJITA (RA),
SOCIEDAD DE INDUSTRIAS
(3w), Orvoya quarry '(KO)

(prepare ‘interim report)
(Prepare interim report)
ANCOM  (JW)

(Prepare iﬁtefih.répOft),
$PL (presentation of in-
terimiréport)

- $PL- {8igning of inteFim

repork)

Leavé Lima

Ryusuke ARAKI

Sotoyuk1 KIRITANI

Toshlo ASANO

Hasaak1 AHAFOTO

Jun- 1ch1 hATANABE

works done by the study team durlng the f1e1d survay period may be

summarized as follows:

1) Discuss with SPL and other souirces of information to obtain

information and data on local situations and conditions as in-



2)

3)

puts to the feasibility study,

_InvestiQaté candidate limestone deposits and idehtify the most

promising limestone quarry for the project,

Visit the éxisting PVC and related plants to obtain technical

“and econoric data for technical and economical studies,

0" S

5

Establish the most adequate project scheme from the viewpoints
of market, technical and economical aspects,
Gollect data and information required for establishment and

conflrmation of conditions and préemiseés for the f:nan01a1 and

economic evaluatlon






" APPENDIX 14

1.  ECONOMIC ANALYSIS

National parameters to adjust thé market price of the specific

résoutéés aré to be determinéd taking accounts of the opinions

of:offiCiélsa

as of (982

1)

2)
3)
4)

5)

- 8)

8y
10)

FOfeigf\ éXchange preﬂi‘m s bbb e i dasdoex

Uﬂs‘(illedlamur prenium .‘oi.iii’iitl‘ii

Marginal rate of return on

ihvesthént‘.i:tico.ibd'.-.l--i-iii.---i‘gc.

Ma!‘ginal raté Of SaVinqs Grssssbasnions
6)
7)

SOCia]. raté Of discount 4-;6-’0#-----50
Shadow price of investmeht ..iiseacsse
Marginal propénsities to save:

a) GOVernment adn i bonsbessrirasbliansas

b) ?rivate SéCtor i...‘i'.l“lll“.i'ilti-

¢) Unskilled and semi-skilled
lamur 5@-..-4’--{ni.i.i--icii-uuool.o

Marginal propensity to respend in

Paranonga ‘-‘a‘nosi.i.oa'--iio;ioqtg_nin-bco

Ptbpé'i"t"ion of foreign personnel
salayry spent in PAramonga ssieesseises
Weights on objectives:

i a)‘ Aggregate-consunptiot} YIS EEEEEEEE
b) Redistribution to Paramonga ..e.ss

ES
A= 033
X

2,65

049

q- M'b%
8 =

i 0%
_pinv - 3‘1—‘5

y= 2/ Wg,:‘f

Oscan Wurroz OfTI2
Qineerrg 9& Hepppot ¥ &
pROERAMALION DE DA pERtroRES
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