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I . INTRODUCTION

‘In response to the request of the Government of the Republic of Poland -
(kereinafter referred to as_"GOP“), the Government of Japan has decided to
conduct the Study on Modernization and Environmental Pollution Control -in
Hazovian 01l Refinery and Petrochemical Yorks in.Plock'(hereinafter referred
to as "the Study”) in éccordance with the relevant laws and regulations in -

force in Japan.

Accordingly, Japan International Cooperation Agency {hereinafter referred
to as "JICA" Y, the official agency'rQSponsible for the implementation of the
technical cooperation programmes of the Government of Japan, will undertake
the Study in close coopérétion with the-authoritieé concerned of GOP.

The present document sets forth the scope of work with regard to the Study.

[ .0BJECTIVE OF THE STUDY

The main objective of the Study is to examine the téchnical, economic and
financial feasibility of the project for energy saving and environmental
pollution contrel of the Ne.l Crude 0il Distillation Unit, and the project for
wodernization of the Thermoelectric Power Plant in Mazovian 01l Refimery and
Petrochemical ¥orks in Plock (hereinafter referred to as "Petrophemia Plock”)

in Poland.



1. SGOPE'OF THE STUDY

In order to achievé'the above objective, the Study will cover the following

items

l.

Review on Background of the Study

1~} Present social and economic conditions of Poland

1-2 Present situation of and policies on industrial development

1-3 Present situation of and policies on the energy sector in Poland

i-4 Preéent'situation of and policies on the petroleum sub-sector

1-5 Present social, ecdnomic, and- environmental conditions and regional
development policy and plan in Plack Region

1-6 Present situation of national environmental protection

1-7 Overall general situation of the Petrochemia Plock

1-8 ‘Previous studies and any other bachground information related to the

Study

Diagnostic Review of the No.l Cfude 0il Diétillation Unit

2-1 Reviéw of présent condition of the No.l Crude Unit

2-2 Review of heat and materiai balance and properties of each fraction
(aﬁ_a maximum throughput operation)

2-3 Review of product gquality and specification _

2-4 Review of fuel efficiency in the heating furnace and of energy balance

~in the No.l Crude Unit

2~5 Review of safety and environmenial pollution control measures

2-6 Review of level of S50, NQQ and particulates emissions, and discharge
of liquid effluent from the Unit

2-7 . Review of environmental measurement and monitoring system

2-8 HReview of management system

Examination of Possibilities and Alternative Plans for the Modernization of
the Crude Distillation Unit 7
3-1 Evaluation of alternative design possibilities far saving energy

consumption



3-2 Evaluation of alternative measures for the control of SOz, NOx and
particulates emissions |

3~3 Evaluation of alternative design possibilities for reducing
offensive order substances in sewage _

3-4 Evaluation of alternative design possibilities for improving product
‘quality ' ' ‘ .' .

3-% Formulation of Conceptual design for an appropriate project for the

modernization

4. Diagnostic Review of the Thermoelectric Pawer Plant

4-1 Review of prdcess, operation and maintenance
4-2 Review of combusticn methods and.ﬁontrol system
4-3 Review of steam and power requirements
4-4 Review of energy balance and'fuel.efficiency _ _

- 4-5 Review of present air pollution control, boiler feed water system and

waste water treatmgnt'system

4-6 Review of iype and quality of fuel
4-7 Review of level of emission and effluent from the Plant
4-§ Review of cooling water system and recovery and disposal of waste heat
4-9 Review of environmental measurement and monitoring system

4-10 Review of management system

5. Examination of Possibilities and Alternative Plans for Modernization of the
Thermoelectric Power Plant
5-1 Evaluation of suitable design alternatives for the supply of boiler
feed water to the Plant _ _
5-2 Evaluation of alternative measures to be effective for increasing
thermal efficiency
5-3 Evaluation of needs and possibilities for installing condensing
turbines in the Plant _
5-4 Formulation of conceptual design for an appropiate project for

modernization



6. Capital and Operating Costs Estimation for the Modernization of the No.l
Crude 0il Distillation Unit and for the Modernization of the Thermoelectric
Power Plant _

6-1 Capital cost estimation
6-2 Possible alternative sources of financing for the Project

.6-3. Operating cost estimation

7. Formulation of Implementation Arrangement and Schedule
7-1 Impleﬁentaion plan and time schedule
7-2 Efficient arrangements for project design, engineering, procurement,
construction and operation '
7-3 Suitable organizational and administrative arrangements

7-4 Staffing requireménts and training facilities and programmes

8. Financial and Economic Evaluation, and Overall Justification of the Project
8-1 Financial gvaluaﬁioﬁ-of the project for the medernization of the No.l
Crude Distillation Unit
§-2 Economic evaluation of the projects of both No.l Crude Distillation
Unit and Thermoelectric Power Plant '
8~3 Evaluation of any other direct and indirect economic and social
benefits

8-4  Environmental Effects

9. Conclusion and Recommendation

[V.STEDY SCHEDULE

- The Study will be carried out in accordance with the attached tentative

work schedule as shown in Appendix.



V . REPORTS

JICA shall prepare and submit the following reports in English to GOP.

L.

Wt b 2 Do

Inception Report 9 copies
Progress Report v ' " § copies
Interim Report _ 5 copies
Pratt Final Réport . % copies
Final Report and its Summary Report 15 copies

VI. UNDERTAKINGS OF THE GOVERNMENT OF POLAND

1. To facilitate smooth conduct of the Study, GOP shall take necessary

Beasures:

{1

(2}

(3)

(4)

(5)

To secure the safety of the Japanese Study Team,

{ hereinafter referred to as "the Team" )

To permit the members of the Team to enter, leave and sojourn in
Poland for the duration of their assignment  therein, and exempt

from alien registration requirements and consular fees,

To exempt the members of the Team from taxes, duties and any other
charges on equipment, machinery and other materials brought into and
out of Poland for the conduct of the Study,

To exewpt the members of the Team from income tax and charges of any
kind imposed on or in connection with any emoluments or allowances
paid to the members of the Team for their services in connection with

the i1mplementation of the Study,
To provide necessary facilities to the Team for remittance as well as

utilization of the funds iptreduced into Poland from Japan in

connection with the implementation of the Study,



2.

4.

{6) To secure permission for entry into private properties or restricted

areas for the implementation of the Study,

{7} To secure permission for the Team to take all data and documents
. { including maps, photographs } related to the Study out of Poland
to Japan,

(8) To provide medical services as needed. Its expenses will be chargeable

on the members of the Team.)

Yinistry of Industry and Trade.(hereinafter referred to as MIT) shail bear
claims, if any.arises, against members of the Team resulting from,
occurring in the course of, or otherwise connected with, the discharge of
“their duties in the implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the part of the

members of the Team.

WIT, in collaboration with the Mazovian 0il Refinery-and Petrochemical
Works, shall act as counterpart agency to the Team and also as
candinating body in relation with other governmentaland non-governmental

organizations concerned for the smooth implementationof the Study.

WIT shall, at i1ts own expense, prn#ide the Team with the following, in

cooperation with other organizations concerned:

(1) Availaﬁle data and information relatéd to the Study,

{2} Counterpart personnel,

(3) Suitable office space with necessary equipment and facilities at the
project site,

{4) Suitable analytical laboratory space with basic equipwent, reagents
and chemicals as well as analysis and sampling assistants

{5} Credentials or identification cards



VII. UNDERTAKINGS. OF JICA-

For the implementation of the Study, JICA shall take the following measures:
1. To dispatch, at its own expense, study teams to Poland,
2. To pursue technology transfer to Polish counterpart personnel in ﬁhe

courselof the Study. .

VH. CONSULTATION _
JICA and WIT shall consult with each other in respect of any matter that

may arise from or in connection with the Study.
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The Preparatory Study Team of JICA (hereinafter referred to as "the Tean")
made a visit' to Poland in order to discuss, with the relevant Polish
authorities concerned, the Study on Modernization and.Environmental
_ Polluiion_Control.in Mazovian 0il Refinery and Petrochemical Morks in Plock,
the Republic of Poland  (hereinafter referred to as "the Study"}.

The Teaw held a series of meetings from June 15th to 21st, 1893 with
Winistry of Industry and Trade and Mazovian 0il Refinery and Petrochemical
Korks, during which the Scope of Work for the Study was discussed and
completely agreed. '

' These Hinﬁtes of Heetings record the results of discussions on the Scbpe
of the Work as follows: -

1. 1t was agreed that the study on Flue Gas Desulfurization of the
Thermoelectric Power Plant would be excluded from the Scope of Works for
the Study.

2. It was also agreed that the increasing of vacuum throughput up to level
of atmospheric distillation throughput would be included in-the diagnostic
review of the No.l Crude 0il Distillation Unit in the scope of the Study.

3. It was agreed that data and information submitted by the Polish side
should not be utilized for purposes other than the Study for five years
from the date of the signing of the Scope of Works for the Study.
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RIV-1 ALFLWEOHTMIEE (1987)
Emission (1,000t/y)
~ Power Other Transport|Scattered | Total
Industry |Industry |- Sources o
Particulate Matter 900 | 1,500 - 1,000 3,400
50, 2,060 1,120 104 830 4,200
Nitrogen Dxnde as NDQ 500 480 450 120 1,530
Carbon Oxides 50 1,370 920 850 3,200
Aromatic Hydrocarbon 20 150 230 - 400
£Se2 - 20 - ~ 20
Ha$ - 8 - - 8
Fluoro Compounds .5 3.5 - - 4
Heavy Metals
“cAs 0.1 0.6 - - 0.7
Cr 0.1 1.1 - = 1.2
-Cd - 0.2 - - 0.2
*Pb - 3.0 .b - 4.5
-Hg ©0.01 0.02 - - 0.03
Source: The State of the Environment in Poland -Damage and Remedy-
(Ministry of Environmental Protection, Natural Resources and
Forestry 1991)



C EN-2 WEHoERRR

% of Total Length of

| Watér=Quality _ Assessed Rivers
o | 1978-83 - 1984-88
Class I (Potable Water) ' 6.9 4.8
Class [ (Hater Suitable for ] 28.0 30.7

Swimming and Recreation)
Class I (fater Suitable for . 30.1 | 29.7

Industrial Use and Irrigation)

Water Quality below Established Standards 35.0 34.8
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HBHILLELTe ZOEREW O OAFELBLEETEN, AFHLOLDOR
SOHBOEMY OBV FHEOPE R ELE oy - |

L L. BEMNE S AECHLC AR —5 Y FRBWC, REREEH CERL
LCTHOBEE LA EN LY TER LV, 19945 H., B23ERRERE
(National Environmental Policy of Poland) BRI Uik, Zhic &3 &RFEE,
REKOEEERCORBRBBEM LI LT, HHETAILEIF (Sustainable De-
veloprent) ¥ EOREHBMOR A Ji¢te $5 2L, ROXIBRUNEED I,
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of Environmenta! Protection, Natural Resources and Forestry — DI TR &
WEORTE L, FRVEORBEE, FHBE, <F V7 (ORE. TOMORN
ﬁﬁ%ﬂ%ﬁofméoﬁﬁﬁﬁmﬁ\Eiﬁﬁ%ﬁ%ﬁ%(hﬂmﬂﬂwmn
for Protection of Envirenment) &%Bf’?ﬁﬁﬁﬁ%ﬁﬁ% ('Nsitibn'a! Council .for
Protection of Nature) '@’2%5575“@?‘1@?{5?513?5%&: LTy REFHEHMEL CY
5, REBOUMERN - 1 KiRTs

BV-1 BEladsg

College of Ministry

Kinister : National Council for Protection of Nature
National Council for Protectlon of Environment

Forestry Council . .

Geological Council .

Commision on Environmental Impaci Assessment

Commiss.icn on Mineral Resources -

Commission on Hydrogeological Documentation

Conmission on Geological Enginnering Documentation .
Commission on Evaluation of Geological Prospectlng PiOJeCtS

—_{ Cabinet Ninister |

4Undersecretary!
Chief Inspector —{ Economic |

Enviropueptas - Research and Progranmming

——{ Forestry I

—{ Nature Protectio.n ]

| Undersecretarﬂ

- Air and Earth Surface Protection

4Undersecretaryf — Yater Management |

Geology

—{ Foreign Cooperation |

“-1 Defense |

—f Environmental Coodination and Hanagement Unit |
| Administration and Budget ] |
—I_Ge.ologic'al Concessionj

—[ Undersecretar YJ

—_!Undersecretar_ﬂ
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3. mEEE
3-1 KHBUREH
RS RUEHH I, 19904620 128 OFBEH 5 OIRHE (Directive on the

Protection of Air against Pollution) wd. —"F&Zﬁﬁiﬁc‘:%ﬁﬂﬁﬁiﬂliﬁitfr}ﬁ‘t
EHLNTWE, RV-—3RSEREOHERD X FRT,

RV -3 KEBHERY (uzg/n®)

— i ¥ 15 | WARE L
3043 H¥y | £ 3043 H¥YY | £78Y
Dust 250 120 50 85 | 60 40
S0-(until 1997) 600 200 32 250 75 11
(after 1998) 440 150 32 150 75 - 11
NO 2 500 | 150 50 | 150 50 30
o . 5,000 1,000 120 3,000 | 500 81
Aliphatic H/C 3,000 2,000 820 1,000 500 130
Aromatic H/C | 1,000 300 43 300 100 16
Benzene 35 10 2.5 35 10 2.5
HeS 30 5 1 4 1 0.5
Cumene 50 21 4.4y . - - -
Propane 5,000 2,000 380 - -~ -
CSe 50 20 3.8 " 15 | 4.5 0.8
Acetone 350 150 31 100 43 8.7
Propylene 3,000 1,300 280 - - -
Stylene 20 7 2 10 3.5 1
Hexane - | 2,000 1,000 250 - - -
Ethylene 3,000 1,300 260 | . - = -
Glycol . 30 - 10 1.5 10 3 0.4
EQ 100 30 4.3 30 10 1.8
Propylbenzene 100 50 13 - T -
Phenol 20 | 10 2.5 10 ' 3 0.4
Hethanol 1,000 500 130 200 100 25
Methane 5,000 1,000 120 500 210 44
Methylether 200 100 25 - - -
Toluene 300 200 50 100 50 13
Silicon Dust 300 - 50 8.1 40 20 3.8
Ethylbenzene 500 200 . 38 - - -
Acetophenone 5 2.1 0.4 ~ - -

—44-



3-2 KRERBEHE

KEORBEE . 1991411 A5E REAEEE X0, 1% (RAKEE 5D
50 \ 28 (K. V2 )x—va YRETS00) \ 3% (THAK, i
ARKELVCERATRLZDIO) CRALCHRV - 40L5RED R TV,

®V-4 KRERGERE

Unit Class 1 Class 1 Class I
Temperature C =27 =26 =26
Odor - - =3R natural natural
Color ngPt/ 2 natural natural natural
pll - §.5-8.5 6.5-9.0 65.0-%.0
Total Suspension ng/ 2 =20 =30 =50
BODs mg/ 9 =4 =8 =12
€0Dkan ng/ Q =10 =20 =30
COoD¢. ng/ @ =25 =70 =100
Dissolved Oxygen mg/ 2 =5 = =4
Nitrogen (NH.) ng/ ¢ =1.0 =3.0 =6.0
Nitrogen (NO3) meg/ @ =£5.0 =7.0 =15.0
Nitrogen (NO.). ng/ @ =0.02 =0.03 =0.086
Total Nitrogen ng/ @ =5.0 =10.0 =15.0
Phosphorus (P0.) mg/ 2 =0.2 =0.8 =1.0
Total Phosphorus ng/ 2 =0.1 =0.25 =0.4
Hardness mgCaCls/ 2 =350 =550 =700
Electric Conductivity #S/cm =800 =500 =1200
£1- ng/ 2 ‘=250 =300 =400
S0, mg/ ¢ = 150 =200 =250
Na wg/ ¢ =100 =120 =158
K mg/ ¢ =10 =12 =15
Dissolved Material mg/ @ =500 =1000 <1200
Fe ng/ =1.0 =1].5 =2.0
As mg/ @ =0.05 =0.05 =0.2
B ng/ ¢ =1.0 =1.0 =1.0
Zn ng/ 2 =0.2 =0.2 =0.2
Cr*® mg/ 2 =0.05 =0.1 =0.1
cr+e mg/ 2 =0.05 =0.05 =0.05
Cd ng/ 2 =0.005 =0.03 =0.1
Hn ng/ 9 =0.1 =0.3 =0.8
Cu ng/ ¢ =0.05 =0.05 =0.05
Ni ng/ ¢ =1.0 =1.0 =1.0
Pb mg/ 2 =0.05 =0.05 =0.05
Hg mg/ 2 =0.001 =0.005 =0.01
Se ng/ 0 =0.01 =0.01 =0.01
Ag mg/ ¢ =0.01 =0.01 =0.01
¥ mg/ 2 =1.0 =1.0 =1.0




FV-4 () KEREER
Unit Class 1 Class 1t Class MM
Free Chlorine ag/ @ n.d. n.d. n.d.
Free Cyanide “mg/ 9 <$0.01 50.01 $0.01
Compound Cyanide ag/ ¢ £1.0 <2.0 3.0
F - mg/ g £1.5 1.5 £2.0
CNS ng/ 0 50.02 0.5 =1.0
S _ ng/ @ n.d, n.d. £0.1
Formaldehyde ng/ 2 =0.05 £0.03 0.2
Acrylonitrile ‘ng/ 9 £2.0 £2.0 2.0
Yolatile Phenol ng/ 8 =0.005 =0.02 20.05
Insecticides (Chloro H/C) ugl 20.05 50.05 50.05
Insecticides (Organic P o ,
Compds./Carbamate) ugl 51.0 £1.0 £1.0
Caprolaciua ng/ ¢ s1.0 £1.0 St1.0
Surface Active Ageni{Anion) wg/ ¢ s0.2 <0.5 1.0
Surface Active Agent(Nonion) | wmg/ ¢ £0.5 £1.0 £2.0
Petroleua Ether Extracts ng/ ¢ £9.0 <10.0 =15.0
Renzpyrene rE/Q =0.2 £0.2 0.2
Chlorephil uglt =10 220 230
(Saroborosc) (oligo do |(betamezo |{aifamezo)
pelagezo) \do alfapero ‘ ‘
(#iano Coli typu falowego) z 1.0 =20.1 z0.01
(Batterie chorobotrorcze) n.d. n.d. n.d.




4. PeHigtae
WESEE 3-8 3i:F %

KA O E AR EIEEE L B, 19020 0RBEEEREBRLTEDORE,
KEHEH BRI, S0ay NOx (NO2E L T) BLOWLLARDVT, 1SOKHE « Rk

ﬁﬂram\ﬂ&(wmﬁif)\ﬂ%(mmﬁu%)\%&®saﬁvﬁ®fm
PN :

BWMERHET IR SOHMBERIRZRV -50LB0VTH 5,

FWV -5 KNAEDMETLERE (ERBERL 7) Bifiy : g/6)
B (19978 % T) B (19984ELIEE) Hiis
st _ .
S0. | WO, [WWEA| S, | M2 [WWUA| SDe | NO: WU
<somy | 1720 | 120 - | qzs0 {120 |- 1250 | 90 _
S50MH | 1720 | 160 - 170 | 160 - 70 | 120 -

Fol, HEBHRE SV TRBB O LREARDOINTV S, ABMETIHTH
BV ET vHMBE, TAY 7 BIHMOC LR BERHE. ThTR OB WK
BRETHDTVD, HMEBVECBRNS,
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#WV -6 HekEH®

Unit

_ Linit
Temperature ‘C 35
pH . - 6.5-9.
Tatal Suspension mg/ @ 50.0
B0Ds ng/ @ 30.0
€0Dc. ng/ ¢ 150.0
TOC . mg/ 2 40.0
Nitrogen(NH.) mg/ @ 6.0
Hitrogen(ND3) ng/ ¢ 30.0
Total Nitrogen ng/ 2 30.0
Total Phosphorus - mng/ @ 5.0
Total Hardness ngCaC0s/ 2 3,500
cl- mg/ @ 1,000
S0. ne/ 2 500
Na ng/ @ 800

X . ne/ @ 80.0
Dissolved Material ng/ 9 2,000
Fe ng/ ¢ 10.0
As mg/ ¢ 0.2
Ba mg/ ? 16.0
B mg/ 0 1.0
Zn mg/ @ 2.0
Gr*?d mg/ ¢ 0.5
Crt*® ng/ @ 0.2
Cd ng/ 2 0.1
Cu ng/ @ 0.5
Ni ng/ 2 2.0
Pb mg/ @ 8.5
Hg ng/ 2 0.0
Ag ng/ 9 0.2
y ng/ ¢ 2.0
Free C! ng/ @ 1.0
Free CN ag/ 2 0.1
Compound CH mg/ 2 5.0
F mg/ 2 15.0
CNS mg/ @ 10.0
S : mg/ ¢ 0.2
Formaidehyde mg/ ¢ 2.0
hcrylonitrile mg/ @ 20.0
Yolatile Phenol mg/ 2 0.5
‘Insecticides (Chloro H/C) gl 0.5
Insecticides (Organic P

/Carbamates) el 10.0
Caprolactum mg/ @ 10.0
Surface Active Agent (Anion) mg/ £ 5.0
Surface Active Agent (Nenion) ng/ ¢ 10.0
Petroleum Ether Extracts mg/ ¢ 50.0
Dily Substance ng/ ¢ - 15.0
Benzopyrene wel? 2.0
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RV-1RRTEBYD, £—5 v PRAOHFRE (8) REAIN TV, HEH
SOTVETVEHBROS ST AY 7BE, BORERREED, HBI VY + 7

DFRBELTCWD,

BB IU0RMOEN. AQBRUABV-1RRIR, BagsLeT 1Y
sBOZOMOEEREERIRV - 10LB0VTH 5,

FV-1 FEEE (19914F)

. 4 [H TAY
FEHAD (FAD ' 15, 861 228
ML (AOFAZELD  AD 414 441
MR (%)
T 25.4 20.2
e 6.7 6.0
BE _ 29.5 42.9
WeG « BER 3.9 3.5
NE - 10.7 8.6
FEE (%) 11.4 15.8
#HEH (bn. Z1) 168, 837 2,460 -
HiR (%)
T% 33.8 42. 8
i 3 B.3 13.4.
T« A{E 5.1 1.3
& 28.1 26.17
YOI (Fha) 18,674 - 393
MBI HET 2HE (%) - 59.7 76.8
REAHFRPEPGHE 25 1 20
(S0 bty kn?-4E) .

FE 1US$;10,57621 (1991q2£3) W K- >'}S%E§+£Eﬁ§:'1992
V-1, &RV-1RHEAMNB LI, 74V 7RBFHAD LAA, &
BHOVWTNEL > THEEO Y =4 PEAE L, REMREBEREL 5T &H
TELI, | -
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o, REBHEP XUV VT vEIMBIR & 5BILER
2-1 KEFHR

HV-1wRFEBD, T4V 28 ﬁ&&bf@i%fﬂ%ﬁmmﬁﬂw%lTw
&Uﬁmﬁ\%@#fﬁ?ﬁ??ﬁﬁ@?IETJAMT#ﬁ%m¢;7%E®T
WEBOLEDN A, TV ET vHMFRHHMKELTOST &y HHBO LR
TN REEHEBERAER - TOWB L L RENS, BEUBE VT v Y
WFCH Uy B L BB % b T B

AEFRED>VCE, FIFETH *t.%ﬁﬁ iiﬁbf O 1 AR &
HABERED, HHHETELZRTL TV S,

(1) <JE7vEnmHoERyEHEoRR
I%ﬁ#@ﬁ%ﬁﬁ§%$0w%~w%®£%@§V—2LW?0

#V -2 ARELDEHL A (+o /48D

HEER 1989 1990 1991 1892
S0, 27,861.66 | 63,183.99 | 59,204.61 | 58,650.13 | 48,113.86
NO» 7.857.62| 5,041.18| 4,678.97| 6,404.52| 5,867.28
co 42,870.20| 17,520.68 | 8,370.76| 9,586.17 | 7,354.07
Dust 2,418.71 497.59 6807.41| . 488.26|  411.09
Silicon Dust 632. 40 520.88 423.65| = 288.26 452.90
HeS . 19. 11 155.50 127.19 83.84 .~ 65.36
Benzene ‘ 10. 92 34.14 |~ 30.75 23.95 47.52
Ethylene Oxide 32.00 14.87 10.84 12.77| - 10.38
Cumene . 16. 56 N.A. NOAD NA. | N
Phenol ' .42  28.42 27.96 14.05 | - 1.20
Toluene 37.83 4,88 103.80 |  10.47 29.75
Ethytene Glycol 59.92° NoA N.A. . NOAL N.A.
Hethanol 0.12 0.11 28.00|  10.13 10.07
Ethytene+Propylene |~ 890.54 N.A. NA. | N. A. N.A.
S’ . B2.56 49.291 = 45.96 33.48(  14.11
Aliphatic H/C 3,969.42| 8,878.28| 7,183.12| 7,003.45| 6,172.30
Aromatic H/C 180.18| 1,726.33 | 1,385.05 846,19 | - 784.32




Ficy 19VER B Y SRAGERNEFH OB ARG, RV -30E5HK T

Vhe

=

S RV-3 REERMEHEH. ERIAR (%)

I = : _ -
Area/process o Contribution to emissions (%)

' S50, .| NO, Cco H,5 bust
crude oil distillation I 2.1 2.2 0.1 7.6 -
Crude oil distillation II 4.6 5.0 0.3 14.2 -
Crude oil distillation III 2.8 2.4 0.1 10.8 -
Crude o3l distillation IV 4.1 3.5 0.1 22,1 -
Reformer I 1.1 1.0 0.1 C- -
Reformex II 0.8 0.1 0.1 - -
Reformer TITX 0.8 - — 0.2 - -
Reformexr IV 1.5 1.4 0.2 ~- -
FCC I 0.8 0.4 | 78.4 0.8 14.1
FCC IX _ 5.9 {10.2 | 13.7 - 23.0
Sulphur recovery units 2.7 0.1 2.0 44,4 -
Waste water treatment mplant 0.4 0.7 - - 7.5
Ethylene cracker I - 0.6 .2 - -
Ethylens cracker II - - 4.1 0.9 - -
Other 2.1 2.3 1.5 - -
Total process unit _ 28.7.‘34.0 1 98.0 ioo.0 | 44.6
Power plant - 71.3 | 66.0 2.0 .0 55.4
Total MZRiP : L 100.0 | 100.0 | 100.0 |100.0 |100.0

Source: Kvaerner Eng.a.s./HydroCare, Poland - Petroleum Sector Environ-

mental Reviews - Phase ] Draft Final Report (June 1992)

Bp, BERMOAENORER I I9RERBKO LBV TH o o
V' 280N/ 4E
Ni 9.6Mv /6
cr 0.49by/ £
Pb - 0.07hvS4E
Cd 0.0043bY 7 4E

(2) Bife=sY v

KEBEHOE=2 ) v 718U MBS, BV - 200~®0 8 WE &<l
FHIOWMAERZIL L VS0 NDB L UPHSOMEZIToTWVAE, @, BRENE
HT, 1991EH S MERBLE. |
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@~ .@)mﬁtﬁk?foﬁ'%1992&:0)5[]2@%5%5@(Brﬂf]irigrﬁ) MEREHV -4,
WELD. @y @l B 519904 2 1992F QUSRI B MEE LRV — 5 IRT,
SDQE:OM\“CG:I‘&&‘CE’@%?&EEL'CM\Za?bK HSWReLHEERENESNS, LK
Chb. 1990%F X 1992E R LB Y 5 & HBOWARD 5N b,

BN JEIJE'ECDJ:.Eiﬁ‘?@ﬂ%ﬁﬂﬁ“@%z@ﬁiﬁﬁ fﬁﬁaé\gbﬁ:'iouglm s @O~ —
ﬁiﬂhi"ifﬁ HAEI200ue/n*TH B,

#V-—4 SO-B3% Iﬁfy‘?‘f (1992)

, S BB 051 24 2
Mg | P —
B 10% 3R % | 103554k [ 20500 & | 50% B4k [ 75% 0L b | 3648 038
o 357 (319) | 300 | 36 3 7 5 0 (20)
@ 360 (244) 282 54 12 2 0 0 (0)
@ 1231 (359) 222 8 1 0 0 0 (0)
@ 8359 (358) 261 69 28 1 6 0 (5)
® 362 (324) | 280 62 20 0 0 0 (0)
® 258 (358) 234 13 | 5 0 0 0 (0)
@ 221 (355) 221 . 0 0 0 0 0 (0)
i358'(253) 306 26 i4 0 0 0 (2)
&8 2504 (2570) | 2116 284 89 10 5 6 (27
EREREYEE 0 O, ®W’T5us/n’
_ @~@200 L g/n3
(: ) Milssoﬂi@w—y
£V -5 H.SEEME
, 19904F 19924
W E = ; '
-y HAgmEs F -4 HALRLR 8
® 244 13.5% 359 6.7%
® 358 15.6% 231 2.6%
@ | 358 15. 6% 360 Y

BOREEAE Sue/n’



2-2 KEESE

AV sBOMRERNE Y 2 V)R, LROY VYT, 752 v KO TR
Ke Ty e 7HORMBOAEIKAMD Y, KEOFHMEL> T 5, 7
Y 2B Y BIHED T 2 NOKEERY ~ 6 RS, CORERN -4k
RURKEREESCHS LT S AH YR TS L REBTS BN, HMENTE
ke UL TR BB ER Y <V B SR T OB b DL RS NS, HRL T/ EY
SO T B KRR R Y« R TR LTV B, -

RV-—-6 YA 7NoKkE (1992)

mHE H &/ BA S
4313 13 58 36
o ngPt/ 0 19 66 35
pH o 7.6 8.9 8.2
2B E uVal/ @ 9.9 15.8 13.2
Ca ng/ 9 66 116 91.5
e ng/ 0 5.8 4.2 | 12.8
Fe | ms/® 0.225 0.85 |  0.56
Mn ng/ @ 0.17 | 0.46 0.31
Na ng/ 2 25 116 55.4 .
K ng/ 9 3 5.7 W
c1- ng/ 9 45 164 39.9
NH3 YYEo7 ng/ 0 0.13 5.9 .73
CoD mg/ @ 28 89.6 58.8
M4y mg/ ¢ 0.15 1.1 0.45
5$ ng/ 0 15.3 36. 9 25.2
R ng/ 2 355 - 702 168




2/ ET EHMRB Y 27 )lokERAKL, STHCEHA L& KkE —FL
THIBETW, VAT NERBELTC0 2, CORRCMTIREOUT S LO%E
FRV-TOLEVTH 5, CODESSHEOHBELIVLBELI RO, WAk
??k#ﬁb@%ﬁﬁ&bfh&i&%@%bfm%%mk%ﬁéﬂéo

BUFASTISh o OHAE. pROBIEI(5.0-9.0) CE BN IKET 5 & & M
DHERTWD, ' '

HV—-7 BEoBEwLsHKEHED L O

2% (11/1-8/3D | B M (4/1-10/31)] @ (1991)
Flow (m3/d) _ 87,000 87,000 66,170
o (ng/ 2) 230 210 122
58 (mg/ 2) 80 15 46
Phenol (mg/ 2) 0.3 0.2 0.04
Ether Extract (mg/2) i6 14 4.3
pl 6.3-9.0 §.5-9.0




VI e/ 7 vEREY s B THOMER

L. TRk

e T ARG s HAATHRISSHMERBY N, | |
TH/BER 78 (K5 ¥ FhRER) EL D7 Ay 7HREH Y Bl 70 F
LA A NFEET S TEIA 75 AL RO LT0 A,

C TIBORIE L 19604 BIA Ky F— W OB 196THER SR L 12 o
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o« 3%\ FE_LHER

w ™ =k
(uillion US$)  (billion US$)
1990 955 | 2.0
1991 40 = 2.2
1992 145 ' 2.9

PR ER ERHESCUE R TV K, TOHIE CHER. AY =¥V,
74V IV ESE,BE, iR, ERFOREHEAREERTYE,

- VT VAMRHE « BRTHE, RELFH TR I ¥ FIORMERRD b v &
EDHTVB, (FVI—1) | '

%VI— 1 The top ten Polish industrial producers in 1990

Sales Gross Average Net

rank order sales enployment profitability

(Z1 bn) (No) (%
1 Petrochemia, Plock® 17,182 8,442 48.46
2 Polmos, Warsaw 14,769 ' 8,149 126,57
3  Huta Katowice 11,112 26,575 33.54
4 Huta Sendzimira, Krakow 8,531 28,678 45.94
5 Rafineria, Gdansk _ 4,812 1,811 148.00
6 FSO, Warsaw : 4,193 24,124 - 10.20
7 Huta Stalowa Wola ' 3,142 23,329 74.29
8 Huta'Czestochowa 3,138 10,013 36.07
S  Huta Ostrowiec ‘ 2,691 14, 302 17.29
10 Elektrownia Belchatow 2,476 5,816 17,50

Profitability=sales minus costs plus subsidies minus indirect taxes/costs.

Sourece: Zarzadanie

¥ /T v REHE - BT

Source:EIU Country Profile 1992-93 Poland
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21 GRS KEEROER
 ERORIVI- 1k o ex 7 u—, EEAEH ERMSERT
2. GERERHHSR OV CERRO Y v Y« 2 VERBRABETORER b
BB NTHY | BBOUGERIEAE O— 83 B < QIBOM Y CARES CERWE
wrwys, | | |

EMHIEBER B R ON L HEHE OTRBR Y & LTA & REH OB
ADo05 B, (BUHE. ELRENTCREMMEEEORIE . B T AERDIE
EBbRhTwB, )

<V ET VAN c BLETHERE RIS S LS LESY LN, FRosg
KOWTRBHISEENE S NEM - T, |

OTHOUB + Ba OFMWIH » 4:Eeal

OB + 25 Orvoyat
REAEONZ . 0 BENEEORMS Sh5 S F LE RV (@ AEHTD |
HEAT S ATORE CREHED | ZBMAL BHRRH BV (BAMHE) H4
ODFERCLEbDEEDNE,

2-2 H—BERREE OIIR CBIR |
(DB~ HERALE (o.1 Topper) WH—MERALE (No.1 Vacuun Plant) 2& 5 .
REOTEEARKOBEY TH 5.,

BB
# £ 1
FEVEE 1
EEUE 1X4 = 4
=g
AL —— GX4----28 (1)
B |

at 314

.._61__



(2) TR
HV—~ 2WRT .

®VI-2 @A

W—-1 | W=2 | W=3 | W=7 | W—38
7V EE o | BE | qemen o
% & mm] 3700 4500 1200 8000 | 1800
879 & mm 31505 52700 - 38362 —
hL—%g 26 56 |7 peX8 ' 33 |5 peXs3
VI3  fuskis
e Pc—1 ' P"c'mz S
(FivE AN (BLZRE fv-7)
(7 V7399288 W A3-)
B} GJ/h
— il 150 50
— AF—0 1.8 3.8
1V S 4T o— 4V 7a—
A== 16 Pc BR¥S - 8 Po B
woo=R t/h 350—420 © O 125—150
AP v 7RE C 350~ 500 320 — 450
{RENT R W
&l 4% & 860 310
%t 3% 8B | -
— 1820 850
- AF—4 _ 59 \ 650
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ERAKOBTN 5 BEF 7Y AR L, ZhEDECABEES0FA F Ay b
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(1) REAZEORR

MEGE Pc— 1\ 255 0BFRYEOHN AR VI- 4RRT, X HkoRiRz

i"‘?VI— 5 ‘{:ﬁ:\".ﬂ—o

RVI- 4 KRERHEBEN (o)

e e
Kg/h Ke/h
Pe—1 505 27 16.2
NO, 11.9 9.58
Co 10.0 1.18
Pc—2 SO, 20.3 59.28
NO. 5.4 4.96
o 6.0 0.71
Pc—9 ! SOMEREEAMBLTVS,
TR BB TOD,
&®VI-5 HPkokE
B o# HE H
pH . 6~8 8:8~9.0 av. 8
Tk | COD [mg 02/ 2] 700 max 180~320 av. 244
vyxF a1 | B4k " [mg /21 16 max av. 12
T/~ [ng/ 0] 5 max 0.1~1.5 av. 0.7
BAtkE fmg/ 2] 200 max av, 118
pH 6~9 7.2~8.9 av. 8.1
TPk | COD - [mg 0/921| 700 max | 180~358 av. 254
AT a2 | Bk fmeg S/ 81 8 max 2.8~308 ay. 82
7% /=N [mg/2] 6 max | 0.03~1 av. 0.5

Hik v 2 7 4 2 OBALMPIS B2 THERATSH 5,

—64~




3. REWEMED L CRR

VETVHNBORBRME TIHOLE B LTV, EMHUTEN D 0K
ERBRBEMEBRET 5 K4 5 CRALRE L, REEFoC0 5, FARRE
Ofy THHORELLTHY, ~BEEAELTTAY 7HiRBBLTVE, B
FAEABRHERLEELCHY. REBHARET 5B S AL 5 AL &I
BEISARAKT B,

$45m%$ﬁﬁ75\%ﬁ%ﬁS%@é%lO&%ﬁéﬂfm%oﬁﬁz@%@
BAF > TVWB M, BEBE X RF-TH6T tOFFIAOMEE (14002 A, 220n
1A) hoffBlLcws,

A SHBKHOMKEEHFIZ2ET (684n%/hvB L U874003/h) 0, w¥Fh b
AV oOMKkEFRELCHKZHELTCVE, kot BRkoEBY T

B,
§i0, 0.025mg/ ¢
Hardness none
Fe 0.03mg/ ¢
Cu 0.005ng/ 2
Oxydizables 5.DngMnD4/2
ph 8.0-9.0
Na 0.1mg/ ¢
0il none

Electric Conduct1v1t} 0.2xS/cm
ﬂmaLI%#bmﬁmﬁ\M%5~9ugﬂb\ﬁﬁﬁ4zmeM$bfm5

EBAOS—CYREET, WIRLARSHMOMNE S HEY, [ ~38&TF .3
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(3) BEF7Y (R7E 549 BEM) HEBORE

(1) HERRBBHIBORD (V4 ¥y POREL)
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6) IMFHGEORSE
BIEAELFRBEORR (P72 ORI

(1) BESHEO%E

(8) WEBKERE OUE
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SEHOBHHALL LD, v/ E7 v HUFORTLHOREHED 5> 5. BANA
PRNBHEBUTOARE TS 5 Z L RHR L 1, | o

(1) #4353 1~3F0aEMK4L

) MMEO2~3%0OME

2) MMELEBEROI.6H 5 1,081 M
3)  NOx~ SOxO {3k '

(2) fRkEETLROENLKNL
1) EREHgON L
HC1 @ 0.69kg/w>~>0.4kg/n®
NaOH: 0.89kg/n—>0.5kg/n>
2) BAKBOH®

1.4n3/w®— 1. 1u¥/n?

(3) k¥ - v REiE oK esNn
D BAZHBIEK &5 E L FEMI5KE USD
2) BH#ERBOEEN

(4) REZHICSYy 25 L08H
1) BERYEfront RIES%
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KA ST (1~8%58)
SOy NOay GO Claw HF. Oay Dust
RMREEE (15) |
S0z MOz, CO. HoS. RSH. (Aliphatic/Aromatic Hydrocarbon)
BUE GERMAS » P |
SOzv N0zs HeS
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TECHNICAL COOPERATION
‘BY THE GOVERNMENT OF JAPAN

APPLICATION

By the Government of Poland for a Developinent Study
on Retrofit of Power Station in Plock Refinery
to the Government of Japan

July, 1982



1 Project digest
1. Project title: Retrofit of power slation in Refinery at Plock
2. Localion: Plock, Poland

3. (a) Responsible Agency: Mazowieckie Zaklady Rafineryjne i Petrochemlczne
(MZRJP), Plock

(b) Lxecutmg Ageucy Japan Inlernatlonal Cooperahon Agency

4. Justification of the Project: MLRtP is obhged by Polish laws to decrease sulphur
dioxide emission from power station from about 1500 g SO, /GJ 1o max. 170 g 502/GJ
beginning from January 1, 1998. It js necessary slso lo increase the efficiency of power

station.
5. Desirable or scheduled time of commencement of the Project: 1993.

6. Praspeclive funding source and/or assistance (including external origin):
Refinery own financial means and credits from domestic and foreign finapcial organiza-
tions ' *

7. Other relevant Projecls, if any: none.

Short description of the Project
on which the Development Study is required

According to polish regulations - sulphur dioxide and nitrogen oxides emission from oil fired
boilers sheuld not exceed respectively 170 g SO3/GJ and 160 g NO/GJ beginning of January
1, 1998. Present emission of SO is about 1500 g/GJ.

lt requires furnishing the exlslmg power plant with the flue gas desulphurization (FGD) unit.
Additionally it is necessary to increase burning elliciency as well as eleclricity and heat
praduction efliciency of power station at M2RiP. :

Fixisting boiler feed water is already obsolete and requires replacement boiler feed water
treatent technology (e.g. for the reverse osmosis technology).

MZRiP must buy periodically (especially in summer) some quantities of electricity from
“state-owned network. It is provided to install the condensing turbine to reduce the electricity
purchasing cosls, 1t is provided also to install the anlomatic control system to the burning
process improvement and for fiue gas contaminations measurement.

Finally, it is necessary to apply the appropriate method for removal and disposal of ash
deposits on the boiler tubes.

2 Terms of reference of the proposed study

1. Nec r'*:qil_y/]usflﬂcnllun of the Study:
The Study on retrofit of power station should be claborated by the teain of specialists
experienced in the power planls retrofit/revamping activity, including FGD process.
MZRiP has at its disposal well trained in power plant running specialists, bul nol in
retrofit problems. ‘Thal is the reason for asking Japanese specialists more expericnced
in Lhis field for help.
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Objectives of the Stody:

Thé ohjective of the Study is to formulate an oplimum plan for the Project execution

from lhe techuical, financial and economi¢ point of view.

“Study Area: Power plant al MZRIP Plock
. Scope of Study: The Study should fulfill the conditiona of the Feanilility Study

‘Study Schedule: The Study shall have been completed by the end of June 1993,

Other relevant informatlion: none.

,Uhdertakirigs of the Goverumelit} of Poland

IN ORDER TO FACILITATE A SMOOTH AND EFFICIENT CONDUCT OF THE STUDY,

1.

2,

THE QOVERNMENT OF POLAND SHALL TAKE NECESSARY MEASURES

to secure the safely of the Study team.

6 permit the members of the Study team to enter, leave and sojonrn in Poland in
connection with their resignment therein, and exempt them from alien registration re-

qunement and consular fees.

. to exempt Ehe Study: team from taxes, duties and any olher charges on equipment,

machinery and other materials brought into and out of Poland for the conduct of Lhe
Study.

to exempl the Study team from income tax and charges of any kind imposed an or in
connection with any emoluments or allowances paid to the members of the Study team
for their services in connection with the implementation of the Study.

. to provide necessary facilities to the Study team for remittance as well as utjlization

of the fund introdvced in Poland from Japan in connection with the implementation of
the Study.

to secure permission for entry into private properties or restricted areas for the conduct
of the Study.

to srcure permission for the Study to take all data, documents and necessary malerials
telated to the Study out of Poland to Japan.

to provide medical services as necded. Its expenses will be chargeable to members of
the Stndy team,



4 THE GOVERNMENT OF T’OL /\NI} SHALL HEAR CLAIMS, II~' ANY

- ARISES AGAINST MENMBER(S) Or JAPANESE STUDY. THAM -
SULTING FIROM, OCCURRING IN TIHE COURSE OF O O THERWISE
CONNECTED WITH THE I)IQCJIIA!LGI OF THEIR DUTIESIN THE
IMPLEMENTATION OF THE ST UDY, EXCEMT WHEN SUCH © LATNS -
ARISE I nom GROSS NEGLIGENCE Ol WILLFUL MISCONDUCT ON
THE PART OF TIIE MEMBER OF THE STUDY TEAM. :

5 JAPAN INTERNATIONAL COOPERATION AGI-,N(,Y SHALL ACQCT AS
COUNTERPART AGENCY TO THE JAPANESE STUDY TEAM ALSO
AS COOIMDINATING BODY iN RELATION WITH OTHER GOVERN:
MENTAL AND NON-GOVERNMENTAL ORGANIZATION CONCERNED
FOIL A SMOOTH IMPL F‘MEN 1‘A110N OF THE SI‘UI)Y :

THE GOVERNMENT O POL AND A'?‘%URLD THAT '1 HE MATTERS LR i‘f‘H RED IN
TS FORM WILL BE ENSURED FOR A SMOO 'H CONDUCT OF THE DEVELOP--
MBENT STUDY BY THE JAPANESE STUDY TEAM. '

PEI’.NOMOCNIK RZADU

On behalf of the Gov.ern_ment of Poland

Date v



' TECHNICAL COOPERATION
BY THE GOVERNMENT OF JAPAN

APPLICATION

By the Governiﬁent of Poland for a Development Study
on Revamping of No 1 Topping Unit in Plock Refinery
to the Government of Japan

July, 1992



Project digest
. Project title: Revamping of Neo 1 Topping Unit
. Locaiion: Plock, Poland

{2) Responsible Agency: Mazowieckie Zaklady Rafineryine i Petrochemiczne
(MZRiP), Plock
(b) Executing Agency: Japan International Cooperation Agency
{. Justification of the Project:
Objectives of the project are
+ reduction of energy consumption during the crude oil processing
» decrease of S02, NO, and h.ydrocarbons emission to atmosphere
s decrease of hydrocarbons content in sewage

» improvement of product quality
. The proposed schedule of project

e studies 1993 :
inquires and offers the first half of 1994
s basic design I1IT quarter of 1994

s detailed engineering design 1995/1996

» procurement since IV quarter of 1995

s erection I quarter 1997 - I quarter 1998
. Prospective funding source: own source and credits

. The project description The project concerns the Crude nit No 1 Revamping. The
unit capacity is 2.4 million tons annually of Ural Crude Oil.
The Unit was constructed in 1965,
‘The proposed scope of revamping:
s erection of new column for naphtha stabilization
¢ the replacement of column internals
¢ the modification of heaters and erection of flue gas heat utilization
+ the improvement of water — hydrocarbons separators
¢ the improvement of heat of products recovery
o the vacuum system modification

s optimization of pump operating conditions

_85#



2 Terms of reference of the proposed Study

1.

Neces‘:lty/.] ushﬁcatmn of the Study:

Poland was politically isolated in the period of years: 1982 ~—— 1989, and Polish speciali-
sts were. separaled from modern process and technological achievements. This problem
concerns Polish reﬁner:es and petrochemlca.l works in particular.

The foreign aid is necessary to improve these areas.

Objectives of the Study:

The objective of the Study is the choice of techmcal solutions, which can fulﬁll econo-
mical and ecological requirements and estimate r_nodeuuzahon costs and schedule.

. Study .Ax"ea: Crude Unit No 1 at MZRIiP Ploék

. Scope of Study The Study shall fulfill the requirements of the typical Feasxblhty

Study _ ‘
Study Schedule: The Study shall have been completed by the end of June 1993,

3 Undertakings of the Government of Poland

IN ORDER T0 FACILITATE A SMOOTH AND EFFICIENT CONDUCT OF THESTUDY,
THE GOVERNMENT OF POLAND SHALL TAKE NECESSARY MEASURES:

1

2.

to secure the safety of the Study team.

to permit the members of the Study team to enter, leave and sojourn in Poland in
connection with their resignment therein, and exempt them from alien registration re-
quirement and consular fees.

. to exempt the Study team from taxes, duties and any other charges on equipment,

machinery and other materials brought into and out of Poland for the conduct of the
Study.

to exempt the Study team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the membets of the Study team
for their services in connection with the implementation of the Study.

. to provide necessary facilities to the Study team for semittance as well as utilization

of the fund introduced in Poland from Japan in connection with the implementation of
the Study.

to secure permission for entry into pri#ate properties or restricted areas for the conduct
of the Study:

to secure permission for the Study to take all data, documents and necessary materials
related to the Study out of Poland to Japan.

to provide medical services as needed. Its expenses will be chargeable to members of
the Study team. :



4 THE GOVERNMENT OF POLAND SHALL BEAR CLAINMNS, IF ANY .
ARISES AGAINST NIEI\IBER(S) OF JAI’ANDSE STUDY TEAM RE-
SULTINCG FROM, OCCURRING IN THE COURSE OF Ol OTHERWISE
CONNECTED WITH THE DISCIIARGE OF THEIR DUl‘ILS IN THE
IMPLEMENTATION OF THE STUDY, EXCEPT \\'IIF‘\I SUCH CLAIMS
ARISE I'POM GROSS NEGLIGENCE OR WILLFUL MISCONDUCT ON
THE PART OF THE MEMBER OF THE STUDY TEAM.,

5 JAPAN INTERNATIONAL COOPERATION AGENCY SHALL ACT AS

- COUNTERPART AGENCY.TO THE JAPANESE STUDY TEAM ALSO
AS COORDINATING BODY IN RELATION WITH OTHER GOVERN-
MENTAL AND NON-GOVERNMENTAL ORGANIZATION CONCERNED
FOR A SMOOTH IMPLEMENTATION OF THE STUDY.

THE GOVERNMENT OF POLAND ASSURED THAT THE MATTERS REFERRED IN
THIS FORM WILL BE ENSURED FOR A SMOOTI CONDUCT OF THE DEVELOP-
'MENT STUDY BY THE JAPANESE STUDY TEAM.

On behalf of the Government of Poland
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