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Summary 
============= 

Strengthening of the essential oil 
industries in Korea 

OP/ORK/88/001/A/01/37 

OP/DRK/EE/001/11-01 

Chemical Technologist 

Accor~ir.r to th£ orcer ~escription the chemical tectr.cl<'ti~t 

h&s t~~ ·E~cci~l rP~~or.~ibility fer the S~?FOrt at the 
inst~llation of the equirmert fer the destillcticr. ~r.c 

extraction ~nd the control of thEir start operation". S~ecial 

t~sk cf the present activity was 

- to explcin to the KcreEn ~ertner the ~ffer of the 
~;rc-con~ult dresdcr. (cc~)/GCR, o~ the sur-ply of 
sub~itted to the U~IOO in April 19E9: 

cor..rc:r.y vc-b 
c.-;uip::er.t, 

- to analyse the local conditions at the installation site cf 
the project in the Korean People's Democratic Republic with 
re9ard to the securing of its installation. the sure 
functionality and the technical safety. 

The present pert report I contains mainly the results of t~i! 

analysis as well as some details to several other actucl 
matters of the a.m. project 

• 
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I n t r o d u c t i o n 

This part report No. 1 serves for the partial fulfilment (be­
cause split •ission ) of en activity of the co•mon develo?•ent 
proje~t between the govern•ent of the P.D.R. of Korea end the 
UNDP/UNIDO of Hey 1988 with the project No. OP/DRK/01/37 end 
under the title •strengthening of the essential oil industries 
in Korea•. 

This project activity is as follows: 

·11.G project activities. 1 international personell. 11-01 
Chemical Technologist with actual experiences in the processing 
of essential oils incl. fiwld destillation. which supervises 
the lnstalletion of new equip•ent in the PEORC and the start 
with produ~tion of fractions•. 

The subject for the activities of the chemical technologist is 
contained in the project description with the number OP/ORK/ 
88/001/11-01 (see project document for e.m. development pro­
ject. annex A). The period of emplorment of the technologist. 
•entioned there. is three •onths. According to the UNIDO"s 
decission the employment has been splitted intn two parts: 

- one month in November 1989 
- two months in May/June 1990 

On 6.11.89 the consultant hes got from the UNIDO in Vienna the 
following oral subject for the first pert of the mission: 

- the offer of egro-consult dresden/GDR from April 1989, for 
the sYpply of equip•ent. available at the UNIDO. should be 
explained to the Korean part; 

- the local conditions at the installation sit• of the pilot 
plant (part 1 of the of fer) in the PORK should be verified 
uith regard to the securing of its installation, sure func­
tionality and technical safety. 

The Korean part hes accepted this subject end has mentioned 
some further actual proble•s concerning the project 
~evelopment, on which it should be tnfor•ed in the present 
report,too. In the fine! phase of the •i•sion the cons~ltant 
has acted as UNIOO-representative in technical negotiations 
between the offerer of the pilot plant (pert 1 of the offer), 
represented in Phjongjang by two planning engineers, and the 
Korean part. The minute of these ne9otietions hes been attached 
es Annex 3 of the present part report. 

The specific scope of the present document is 

- to inform on the results of the fulfilment of the subject 
for the first part of t'ie activities and 

I 

I 

I 
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- to •eke rec~m•endetions es well es to drew conclusions for 
the partners working et the project 

The present pert ectlvity hes started on 6th of Nove•ber end 
hes ended on 5th of Dece•ber. Ti•• schedule • see Annex 2. 

In result of the discussion of ,.12.89 in Phjongjeng between 
the heed of the UNDP-office, Hr. Kercher end the representative 
of the govern•ent of th• PORK. Hr, Hen. concerning the develop­
••nt of the preseht project, the national project coordinator 
hes confir•ed the fulfil•ent of the consultent"s aission. 

I. Generals 

The discussions end activities for the fulfilment of the e.m. 
subject, between the Phjongjang Essential Oil Research Center 
(PEORC) end the consultant, es well es the technical discus­
sions with the offerer's representatives have taken place in 
the building of the PEORC and in the •raedonggang·-Hotel i~ 

Phjongjang, The •enaging personell of the partner, their names 
end qualifications - see Annex 1. 
At the begi~~ing the following aspects of the report of 
December, 198E (see project activity OP/DRK/EB/001/11-02, 
Designer of chemical equipment) have been discussed: 

- vscuum generation by water-jet vacuum pumps, 
- equipment of refrigerating drying, 
- analysis results 1968 of supplied essential oil samples. 

The PEORC hes informed about the progress of the 
laple•entetion: 

project 

- laboratory buildings constructed, fitted out end taken over 

- vacuum fell-film evaporator further developed et bench scale 
(leboretory 5ight gles et the head etc.), enlarged (innertubc 
20 •• die•eter/ eveporetor pipe length 1.5 m), 5 of stainless 
steel finished end operate in the leboretory. Its capacity 
hes been extended from to two to five-fold, The oil quality 
hes been i•proved, 

- development of en bench scale adsorption technology 
basis of active coal from the PORK to remove the 
vapours from the air. 

on the 
n-hexane 

' 

Basi~ for the consultant's work was 
106/23/7/50/C~ of 8,4.1989 from ecd/CDR 
proc~dures scneme elebor~ted by the offerer, 
offe~ing), equipment sket~hes and calculation 

th~ cf fer ~o. 
es ~ell as the 

{submitted after 
results. 
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Conclusions end reco•••ndetions 

e) Pert 1 of the offer from April 1989. - Pilot plant-

------------------------------------------------------
The present offer ts complete regarding to part 1 -ben~h scale 
pilot plant- e& to the project docuaentatlon ennex III, equip­
"ent list. category 2 - pilot plant No. 10. 11 as well es in 
accordence with the UNIDO-tender OP/DRK/88-001/89/1 of 2nd of 
"erch 1989. In result of the technlcel dlacussions of Noveaber/ 
Deceaber 1989 tn Phjongjang between the offerer. the Korean 
part and the consultant the followings have been observed: 

- All the technical solutions for the technological main and 
auxiliary units of the pilot plant have been agreed upon by 
the offerer, the Korean pert end the consultant. 

- The local conditinns at the site of the pilot plant allow 
its installation, the sure functionality end the technical 
safety under the condition that the preconditions. agreed 
upon between the offerer end the Korean pert. with regard 
to civil works, technical changes at the electric power 
system (see annex 3) should be created by the Koreen part. 

- The input and outpJt systems (electric power, cooling water, 
waste water). available in the PEORC, ensure the supply 
and operation of the pilot plant to be installed on the ba­
sis of a rough evaluation regarding its capacity. 

Recommendation No. 1: 

UNIDO is recommended to start the contract negotiations with 
the offerer in short time, on the basis of the techr.icel solu­
tions for the pilot plant agreed upon between the offerer, the 
Korean part and the consultent. 

Reco•••ndation No. ~. 

The koreen part ls recom•ended to prepare end to realize before 
the supply of the pilot plant, th• technical ••••urea fixed in 
annex 3 (erection of a new equlp•ent hell, changes in the 
electric power system etc.). 

With regard to the mounting of the pilot pl•nt the PEORC does 
not dispose ~f the welding protective gas Argon which is 
necessary for a quality in welding of pipelines, fittings etc. 
of stainless steel. 
The offerer will ch•ck the possibility to weld the units of 
these two technolo9icel main-systems in his own workshops, But 
thi~ will increase the costs of the offerer in comparison wit~ 

the presented offer, 
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Reco•••ndetion No. 3t 

The offerer and the UNIOO ii reque1ted to find a •olution with 
regard to the financing of the 1uppl••entary co1t1, ari1ing for 
the of farer at carrying out the weldlr.91. 

b) Part 2 of the offer fro• April 1989, 
- Laboratory and analytical equlp•ent -

Thi• pert contain• the following lt••• of th• a ••• ~quip•ant: 

1. Gas-liquid-chromatograph 
2. Rotery evaporator 
3. laboratory polarimeter 
4. Abbe Refractometer 
s. Analytical balance, end 
6. Laboratory top load balance 

According to the project documentation. annex III, equipment 
list. category 1 the following position5 are not offered: 

Pos: 6. 
Pos: 7. 8 0 9. 

Thin layer chromatography 
laboratory glas etc. 
Laboratory materials end appliances. 

The offerer arguments this es follows: 
- For position 6 it wes not possib'e to get in short ti~e e 

supply-offer from •anufacturers in acc. to specification. 

- Position 7, 8 and 9 ere not contained in the UNIDO-tender 
OP/ORK/88-001/89-1 from 2nd March 1989, may be because of 
the nonavailability of detail specifications for t~ese 

positions. 

Reco••endatlon No. 41 

The UNIDO and the offerer era requa1tad to infer• the 
consultant end the Korean pert on position 6, thin layer chro-
11atograph. 

Raco•••ndatlon No. St 

UNIOO 11 racom•ended to delegate for two weeks to the PORK a 
Chemist for laboratory Analytic with experiences in the field 
of essential oils inclusive their analy1i1 as consultant. acc. 
to the project documentation -job de1cription OP/DRK/£6/0Gl/ 
11-51, to 1upport the Korean pert at the preparation of a 
d~tailed sp~cification for the a.m. positions 7, 6, 9. It will 
be bftter if this chemist will come from the country whtch will 
supply these positions. Afte~ supplying the equiFment for the 
~enc~ scale pilot plant laboratory end analytical equipment, 
thf. cham~.st 1hould aa&ist during one 11o~th t11e starting 
Clpt!ration of, these lclboratory equipment in Pyong)·ang. 
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c) Of fer fro• April 1989. Ti•e of delivery of the equip•ent 

In the offer e ti•• of 15 - 18 aontha fro• cont~act conclusion 
i• ateted for the supply of the equlp•ent. The Korean pert 
requires short supplying tl•••• ••p•clally for the laboratory 
•nd 8ftalytlcal equlpaent. Th••• analytical equlp•ent ere in 
series produced eppereta which ere required urgently for the 
quality control of the essential oil• in the PEORC. Thi• will 
per•it a soon atert of the export of th••• oils. 

Reco••endetion No. 61 

The UNIDO and the offerer ere requested to stert the supply of 
these equip•ent in two steps to en eerly term: 

- laboratory end analytical equipment es first partial supply 
with sho~test times of delivery 

- pilot plant es second pertlel supply. 

d) Further equipment 

According to the project dccumentation. annex III. equipment 
list, category 3, general administration equipment. the 
utilization of a computer end of e photocopier in the PEORC is 
foreseen. 

- The computer, Fa. IB~. 16 bit 
- The photocopier, Fe. Canon. 

UNICO is requested to checkup end to confirm the possibility 
that the Korean part can buy the •·•· equip•ent of category 3 
by using th~ ,planned costs stated in the project (s.ooo.--us­
Dollars) and' to provide the Korean pert with thil eaount in 
short time af~er e positive decisalon. 

e) Further aciual •etters in connection 
with the project developments 

' The PEORC h~s informed the consultant on the results o! the 
group traini~g programme carried out in China in summer 1989. 
Especially th~ group for extractior. end destillation, which has 
worked in P~king, could not gain sufficient k"owledge end 
e~perience tq these processes in pilot end industrial plants. 
The off.rer ,of the pilot plant finds it htcessary that the 
Korean part, should participate in the n~xt contract 
negotiations ~irh t~e UNIDO. 
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Reco•••ndetlon No. 81 

UNIDO ls reco•••nded to orgenlze • study tour of three weeks to 
the GDR. for two specielists of the Korean pert (netlonel 
project coordinator end hi• deputy. at the sa•• ti•e eaperts 
for eatrectlon end desttll•tion) If possible and to finenc• it 
fro• th• project. Basis should be the respective offer from 
Februery 1989 of acd/GDR. The t•r• of the tour should 
correspond to the period of th• contrect -negotletion•. but not 
leter then Herch/ April 1990. 

The Korean pert end the consultant are of the opinion that the 
Ch••ical Technologist should participate et the putting into 
operation of the supplied pilot plant. According to the offered 
ti~e of delivery of 15 to 18 •onths for the pilot plant the 
installation will be fulfilled not earlier than in 1S~l. 

Reco•••ndetion No. 9: 

UNIDO is reco••ended to subdivide in two perts the second 
•ission of e•ploy•ent of the Che•icel Technologist. His next 
•ission (one •onth) should take place in Maf or June 1990. 
After the installation of the plant in 1991 the third •ission 
(one month) should start. The activities of the second mission 
should contain: 

- clarification of the technical proble•s in the phase of con­
struction. planning end ••nufacturing of the pilot plant: 

- practical works for the extraction end destilletion et the 
site; 

- preparation of regulations for the putting into operation 
of the pilot plant. 

The Koreen pert consideres the consultent even es the 
•chief Technicel Adviser/CTA•, which elso should have the 
responsibilities of the planning edviser eccording to the 
pro1ect documentetion - job d•~criptlon No, DP/DRK/88/001/11• 
51. The conaultent (euthor of this report) should be in the 
position end prepered to beer th• responslbilitieG of a 
Plenning Adviser with the re•erk that he cannot fulf 111 as 
engineer the tasks of a che•ist resp. enalytics. 

Reco••endation No. 10: 

' ' As proposed by the Korean part t~~ UNIOO is requested to verify 
if the ta~ks of the Planning A~'iser could be supplementary 
carried out by ~he Che~ical Te~~nologist, by extending his 
period~ of mission. 
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II. Of fer No: 106/23/7/50/89 of April 1989 

A. Pert 1 of the offer - Pilot equlp•ent 

l. Flnel technical •olutlona for the "•ln Sy•t•• No.l 
/ No. 2 and Aualllary Syate•• of th• pilot equlp•ent 

-------------------------------~----------------~~--------
The following essential technical ch•nt••· auppl•••nta and 
precisetiona have been determined ~ith the follo~lng certification 
(•••annex 3. eppendix 2. point 1)• 

e) to process sch••• 

see offer. drawing No. eoeo.01 - 02.2:1(03) end annex 3. 
drawing No. 013•.01 - 02.1(0). 

- pos. 1V1 (supply PEOP.C) is a 200 1 barrel (diameter 600 mm. 
staying) wherefrom the n-hexane/wax mixture is exhausted over 
en hose and stopping device: 

- flow •easuring FI for feed mixture is not necessary, es for the 
present conditions (low intake height, vacuu•) no technical 
solutions &re available: 

- capacitor 1C1 will be subdivided into the following two devices: 

• pos. 1C1 (staying nest of tubes - heat transferer) condenses 
the n-hexane vapour 

• pos. 1H1 (staying spiral heat trangferer) undercools the 
n-hexane condensate to about - 10 C. 

Certification: The necessary undercooling of the liquid cannot be 
realized in the staying nest of tubes - heat transferer. 

- utilization of the apparatus 1V7 es lock for the product fro~ 

1V3 to enable L continuous operation of the evaporator 1E1. 

- replace•ent of the auto•etic pressure regulation PIC by pressure 
••••uring PI with pressure regulation by •••n of e ••nuel fine 
regulation valve to simplify the syst••• 

Further atatements - sae annex 3 

- special construction executions of the heed of the eva~orator 

1E1 according to the detu of the PEORC (see annex 3. drewing No. 
0134.00 - OC.4(4)). 
Esp~cially with regard to the diameter of the head (data from 
PEOrC is 200 ~m) the consultent 1~ of the oppinion thst e s~all 
diameter, e.g. CO to 90 mrn, is more favourable to achieve a better 
distribution in the evaporation pipe, by e higher rotetivc 
v£locity of the liquid. 
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- installation of an •inspection glass• in the evaporator head as 
well es uf en •1nspection end light glass• in the height of the 
product exit fro• the •~•~orator pipe of pos. 1E1 for observing 
the product flow end supple•entery regulation of the product flow 
volu•e. 

- construction pos. IVS with ccoolin9 J•cket• in the soil. •rea. 
re•ov•l of ·the cooling spiral • 

Justlfic•tlona The necessery Insert of ~" inspection •nd 
glass in tho voss•l jacket does not allow the •ounting 
coolln9 aplr•l because of sight l•p•ct. 

Further •t•t•••nts - ••• •nnox 3. 

Hein Systo• No. 2 - Discontinuous vacuu• rectification 

------------------------~-----------------------~------

light 
of a 

The following essential technical changes. supplements and 
precisetiGns have been •ade with the following justifi~ations (see 
annex 3. appendix 2. point 4): 

e) to process scheme 

See offer drawi~g No. 6080.02 - 02.2:1(04) end annex 3. drawing 
No. 0134.02 - 02.2(0). 

- insert of a direct steam fee~ing in the batch still over an 
insert pipe in order of the periodical cleaning of the system et 
assortment changes: 

- for the improvement of the separation effect the 2~1 will be 
fitted with cooling agent (pre-flow temperature - 15 C not with 
cooling water: 

- pos. 2V2 is not valid es separate apparatus. Herefore 
additionally a v~rtical pipe with large di••eter will be provided 
for disch•rge. Thus t~e connection of 2V2 to 2v1.1/2v1.2. 
Inclusive inspection gleas. is re•oved. 

- the transfer of the vacuum pipe of 2C1 directly to the vac~u~ 
pu•p, es pos. 2V2 is re•ovedr 

- utilization of an inspection 9la1s additionally in the 
distillation line of 2H1 to 2V1.1/2V1.2 for the observetlon of the 
product flow. 

Further stetements - see ennex 3 

The OPRK-side has the intention to use the present system even for 
the distillative cleening of the solvent n-hexene under normal 
pressure. The offerer of the pilot equipment end the consultant 
have shown that the system is provided for the separation of 
natural essential oils under vacuum. No guarantee can be given for 
the functionality by use of the syst~m for n-hexant distilletion. 
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b) to the equ1p•ent 

- pos. 2V1.1 end 2V1.2 get additfonelly a •1ight end inspection 
gla11• eech for the control of the filling level (LI). 

Further atet•••nts - ••• annex 3. 

Auaillary •r•te• No. 1 - Vacuu• generation 

¥acuu• t•n•r•tlon for the "•in Sy•t•• No. 1 

Th• vacuu• genaration for this •min 1yate• i• very proble•atic. as 
with the •Ir to be re•oved fro• the ay1t•• even n-h•x•n• vapours 
should be partly exhausted (under present conditions about 1 kg/h 
n-hexane per 1 kg/hair}. This n-hexane share requires special 
operation conditions of the selected vecuu• generating device and 
~·~ come into the environment (sewage. waste-air). Detailed 
discussions have been held to the following technical possible 
variants of vacuu• generation: 

- water ring Fump according to the offer but with ccld wDter 
feeding end water circulation: 

- water-jet vacuum pump by feeding with n-hexene-free water: 

- mechanical vacuum pump with pre-switched adsorption step for the 
removal of the n-h-.xane before the pump-unit. 

The PORK-side expresses its reediness to provide this adsorption 
step on the basis of own development results et laboratory scale 
as e unit consisting of three edsorbers. 
The offerer supplies on request of the PORK-side the fittings for 
this adsorbtion-step. The utilization of en oil lubricated 
•echenical vacuum pu•p, pos. 1P2 has been decided on tt.is basts. 
The selected variant has the advantage, that at e proper operation 
of the adsorption step, no n-hexane co••• into the environment. 
For further detell infor•atton, ••peclally on the construction of 
the adsorption-step, ••e annex 3, 

Vacuum generation for the Hain Syste• Ho. 2 

The ••ore-step vecuu• generating aggregete•, •entioned in the 
of fer will b• repl•ced by en •oil lubricated ••chenlcel vecuu~ 
pu•p•, pos. 2P1, with respective cepeclty, b•c•use for energy 
saving ••e~ures and teceuse of the technicel improve•ent of t~e 
main' system (utilizotion of the conde"sor 2C1 es cooling trap),. 
The lubrication oil of such e pump polutes et long-time use, ~s 
minimal remains of distilled matters co11e into the pump tcgeth~r 
with the e~hausted air, even due to the coo~ing trap. 
The offerer supplies therefore a unit for fresh oil dozation or ,li 

resp,' for the quick lubrication oil change.' 
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Auxiliary Syste• No. 2 - Cold generation 

-------------------··--------------------
See annex 3. drawing No. 0134.01 - 02.1(0) 

The for• of the euxiliery systea, atated in the effer. reaains 
unchanged, It ~ill-be auppl•••nted by a aecond centrifutel pu•p, 
poi. 1P1.2, which cnveys the cooling agent froa the vessel for 
cooling agents, poa. 1V1, to the cooling trap 2C1 end beck into 
thia Weasel. 

Aualllery Syatea No, S - St••• 1•n•ratlon 

See ennex 3, drawing No. 0134.02 - 02,2(0) 

An electric steem eutomete, pos. 2N1, will be used for steam 
generation, which heats the batch still of column 2K1 and which is 
feed with drinking water, The second etee• generator •entioned in 
the offer will be eliminated, as the second larger steem consumer 
- the steam operated vacuum generating device, mentioned in the 
offer - has been eliminated, 
Because of the low drinking water quantity (•/smeller than 50 l/h) 
necessary for steam generation, no recirculation of the condensate 
to the steam generator takes place. 7he condensate should be led 
to the sewerage system. The condensate cooler, pos. 2H2, is not 
necessary. 

Auxiliary System No, 4 - Control air generation 

-----------------------------------------------
Ser. annex 3, drawing No. 0134.02 - 02.2(0) 

The technical solution stated in the offer reaains, generally, 
The capacity of the auxiliary system (co•pre11ed air quantity, 
installed electric capacity of the coapre11or) will be reduced, 
adapted to the control air demand. The new date will be •entioned 
leter by the offerer, 
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2. Inveatigetlon of the site conditions for the pilot equip­
••nt with regard to it• inatelletion 1 functionelity end 
technical safety 

Installation of the equip••nt 

See ennex 3. appendix 1, plant conception. 

The •oat fevourebl• place •the Plent Site• for the lnatelletlon of 
th• pilot equlp•ent l• et th• north aide of the leboretory 
building of PEORC (•e• ennex 3. layout, drewing No. 0134.00 
00.1(2)). The neceaeary surface i• evelleble et this place. There 
elreedy exists e technical shed with th• ••chine room end the •ost 
!•portent power connections (electricity. cooling water). 
The conception for the lnstelletion of the pilot equipment. 
proposed by the offerer (see annex 3, dreft of the installation 
plan of the whole equipment. drawing No. 0134.00 - 00.2(3)). 
envisages: 

- the installation of the equipment of the two mein systems in a 
shed to be newly erected by the PORK-side: 

- the instelletion of the equipment of the euxiliery systems in 
the existing machine shed and in en existing room of the 
laboretory building: 

- the arrangement of the two filling stations for r~w meteriels 
end final products under open air, next to the new shed. 

This conception ensures: 

- the operation of the pilot equipment during the winter period: 

- the transport end the installation of the equipment. e.g. in the 
new shed, by meen of assembly beerers end pu!ley block end 

- th• technical eafety of the pilot equip••nt. 

PEORC ateted that it diapoaos of the neceaaery •killed workers to 
carry out eny asse•bly work. The PORK-aid• lnfor•• that she cannot 
provide the protectie gas Argon, necessary for the quality welding 
of the stainless steel, See hereto chapter •conclusions end 
reco•mendations•. point e). 

Reliable function of the equip•ent 

----------------------------------
Essential element of the reliable function of the pilot equipment 
is their sufficient supply with regard to power, operoting meons, 
sewage, e~haust gas etc. 
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Electric power 

- th• in•t•lled c•p•city of the tr•nsfor•e~ •v•ileble et the PEORC 
h 115 kW: 

- •t present 10 to 15 kW are used •t the PEORC: 

- •••ileble c•p•city for the •p•r•tlon of th 
•bout 100 kW: 

pilot equip•ent: 

• c•pacity d•••nd according to the effera 105.7 kW_ 

The capacity d••and accerding to the offer cann~t be covered et 
pre•ent by tbe PEORC. 

In result-et th• final technical aolutlona •greed under point A.1. 
the necessary total capacity of the pilot equip•ent hes been 
decreeaed. It is co•posed es follows (installed capacity): 

••in sy1te11 No. 1 0 kW 
••in system No. 2 0 kW 
auxiliary system No. 1 about 6 kr. 
euxiliery syste111 No. 2 about 12 kW 
auxiliary system No. 3 54 kW 
auxiliary system No. .. I 12 kW 
total I 84 krt 

This new determined capacity de•er.d of electric power can be 
covered by the supply system installed et the PEORC. It should be 
precisized on the bests of the offers of the equip•ent suppliers. 

Several technical adaptation works should be carried out by the 
PORK-side in the electric power system of the PEORC, es stated in 
annex 3, appendix 4, electrical equipment. 

Hot .water 

The supply 
generated 
neceasary 
PORK-aide 

of the hot water is provided by the PEORC. It should be 
during the summer period by electrical heating. The 
para•eters of the hot water have been aub•itted by the 

to the offerer, 

Cooling water 

The ••in supply line of cooling water, with drink-water quality, 
to the PEORC object hes e diemeter of 100 1111, which becomes 
•••ller end re•ains to ~O •• in the object •fter the main switch 
valve, If a /low velocity of the water, of 1 •/•, ta supposed in 
this pipe, the following water output would be achieved: 

diameter 100 mm 
diameter 50 mm 

3 
27 "'3/h 

7 m /h 

The water pressure will be ensured by a water tower (15 tc 2r m 
height) in the vecinity of the object. 

• 
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The exact cooling weter de•end of the pilot equip•ent can be 
deter•ined only after getting ell the supply offers for these 
equlp•ent. In result of the final technical solutions agreed under 
point A.1. (utilization of oil lubricated wecuu• pu•ps, resp. 
utilization of air cooled cooling agent co•pressors) it will be 
estl••ted that the new total cooling ••Jer de•end will lie below 
the ••lue steted In the offer (•bout 9 • /h). 

Thus the pilot equlp•ent can be sufficiently provided with cooling 
.. t•r. If there ere difficulties et the cooling water supply the 
PEORC will tnstell • supple•entery water -tank with pump. 

The PORK-tide hes provided the offerer of the pilot equlp••nt with 
the p•r•••t•rs concerning the cooling weter quellty. 
See hereto ennex 3. 

Drinking water, processing water 

The demand for these water •~rts is stated under the position 
cooling water (drinking water). 

s ••• ,. 

Sewage ls: 

- the heated cooling water backflows from ell processing waters: 

- the hot condensate from the heating jacket of the batch still of 
the main system No. 2 (40 kg/h): 

- the hot sludge water from the steam generator of the auxiliary 
system No. 3 and 

- the condensate from the separator of the adsorption step for n-hexane. 

All these sewage streams are collected and led to the co•unal 
sewage pipe of the city which is in the l•••diate Yectntty of the 
PEORC object (the Plent Site) end which •uzzles in the city sewage 
dieposel cleaning-plant. PEORC tees no probl••s in getting the 
authorization for the in-connection of its technological sewage 
into the co•unel net. 

Eahe11at getae 

Exhaust gesea ere those gas quantities exhausted by the ••chanicel 
v1cu11• pu•ps fro• the two ••in 1y1te•1. The gas leakage l'ine of 
the two pumps should be led over roof • 
No n-hexane comes to the atmosphere because of the utilize'tion of 
the adsorption step for n-hexane. 
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Technicel sefety of th• pilot equip••nt 

The technical safety of the pilot equip•ent et the site will b• 
ensured by 

- th• apacial separated lnstalletlen ef th• equip•ent which 
contain dangerous substances (••In syst•• No. 1 end 2 In new 
devices shed) end by the equlp••nt which do not process dangerous 
aubatancea (euxllie~y syste•s in th• ••chine room and in the 
laboratory building): 

- ea~losion-proof execution of the electrotechnlcel equipment 
(driving •otor, local lllu•inetion) in the new device shed, whose 
contact with dangerous substances (n-heaane) could be possible: 

- the arrangement of the filling station of dangerous substances 
outside the building: 

- installation of respective safety switches in cese of ~nergy 
break-down: 

- installation of ~afety valves in the steam and control air 
system against undue interior pressure. 

3. Supply and services of the seller and of the client 
=================================================== 

Supply end service of the offerer 

This amount, contained in annex 2 end 4 of the offer, has been 
explained by the consultant and by the offerer, The technical 
changes end supplements to annex No. 2 of the offer are presented 
in point A .1. 

Supply and service a•ount of the PORK-side 

~------------------------------~----------
This amount is c~ntained in annex 3 end 5 of the offer. Both 
annexes have been discussed by the offerer end the PORK-side. The 
results and the necessary data of the PDRK-slde are contained in 
annex 3, 

All 
sort 
side. 

the transfer- and connection-points for any energy and media 
have been agreed in detail between the offerer and the PORK-

Presently there are no open or divergent problems for the supply 
and aervice amount of both sides, which can i•ped the continuetion 

'of the works and the stert of the contract negotiations. 

• 
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B. Part 2 of the offer - Laboratory and analytical equlp•ent 

-------------------------------------~--------~----------
The •ost i•portant state•ents to th~s section are contained In the 
chapter •conclusions and raco•••ndet1ons•. point b. With regard to 
position 7. e. 9 l~boratory gl•••· laboratory consu•er ••terial 
end euallierles, acrordlng to the project docu.ont of UNIDO, annex 
III. equtpaent llat. cate9ory l. lt ahould bo aentlonod. that the 
offerer veb egro-consult droadon (ecd/GDR) hoa sub•itted to the 

c 
consultent • prell•inary speciflcetlon of these three poattlons in 
Ger•an l•~guege before travel atart (••• ennex 4). The consultant 
has trenalatod this apecification into the English language in 
Pyon9yan1 .and handed it over to tho PDRK-alde 1 who he& confir•ed 
this •• flrat draft. 

Thi& preli•inary specification can be uaad herewith •• bests for 
the activities of the proposed che•iat (UNIDO-consultent) in the 
PORK. 

c. Final Re•arks 

The present remarks refer to the delivery times of the equipment 
end the further equipment according to the project docu~ent of 
UNIDO • annex !II. equipgent list, category 3. 
See hereto chapter ·conclusions &.recommendations•, point c,end d. 

The realization time of the civil works to be carried out by the 
PORK-side - see annex 3, appendix s. implementation. 
According to the statements, contained there, the civil works of 
the PORK-side will be fulfilled within six ~onths ofter contrect 
signing. 

Any preconditions have bean created, in result of the technical 
dlacu11iona between the offerer end the PDRK-side under 
perttcipation of th• con1ultent ln Phjongjang, for en early 1tart 
of the contract negotiations between the UNIOO end the offerer. 

III. Further ectuel teak• ln connection 
with the pr•••nt develop•ent project 

See hereto chepter •conclu1ion1 end reco•••ndetlons•, point e • 

Members of the PEORC have perticipet•d in three groups in the 
period Mey to July 1989 et a training programme in China, 
according to the UNIDO's project document, II.G., project 
~ctivities (b), 2., training. The heeds of the group •plent 
eultiv6tion" end "distillation end extraction• have informed the 
UNIDO-eonsultent in detail about the results end the problems of 
the trnining programmes, 
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A cepy of tho report of the group-heeds i• at tho UNIOO so, thet • 
deteilod report should not be necessary. It •ust be •entioned thet 
the group •plont cultivation• has achieved the best training 
reaulta. Thi• group hos visited • aerie• of cities in thine, e.g. 
Bejlng. Shangh•l and Hwan9zoe. 

111• Institute Of Perfu•• Selene•• Jf th• Nlnlatry of Conaueer 
Goods hos been proofed to be the •oat sultobl• for carrying out 
training progr••••• and for eachan9• of eaperlences. The group hes 
vlaited this inatitute only o•• d•)• The PORK-aid• hos eapreased 
it• lntereat to viait again this institute 
(2 to 3 apeciall•t• for 10 working deya). 

A joint •••ting toot pl•e• on 4.12.89 in Prengyang between the 
heed of the UNDP-office, Hr. ~1rcher. and the repreaontetlvo of 
tho Govern•ent of the PORK, Ministry of Foreign Trade, Mr. Hen, 
a~d with the perticipation of the director of the PEORC end of the 
repreaentet1ve of the offerer end of the consultant. At this 
••etlng it hes been fixed to prepare e progress report on the 
fulfil•ent of the project outputs till 31.12.1989 end to sub•it 
this to the UNDP-off ice at Pyongyang. 
This report will be analized ~" the perts till 31.1.1990 end will 
be discussed in February 1990. 

• 
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Annex 1 

The ••ne1e•ent peraonnel of the partner. 
thair na••• and functlana/Jobe 

The •aneg•••nt pereonnel of the partner in the acientific­
tachnicel actiwitlesa 

Choi Dung Gwang 

Li Myong Ho 

Hr. Hun 

Director of ths PEOnc 
net ionel project co·::trdine tor 

- Heed of the PEORC laboratory. 
partner of the consultant 

- Interpreter 

The ••nege•ent personnel of the partner for principle tasks: 

Yong Cheng Hek 

Hr. Hen 

Ko Jul Chol 

Hr. Kercher 

Hr a. Rieger 

- Director of the heed depertment for 
science end technology in the Ministry 
of Consu•er goods end the chemical indu­
stry of the PORK 

- Director of the ge~erel off ice for 
cooperation with international or­
ganizations in the Ministry of Foreign 
Trade of the PORK 

- leading Member in the a. •· general 
office 

- Heed of the UNOP of flee in Pyongyang 

- Leading He•ber in the UNOP-office in 
Pyongyang 
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Annea 2 

Tl•• •chedule of th• ectlvltl•• 

Actlvltl•• in Noveaber/D•c••b•r 1989: 

6.11. 1989 

1.11. 1989 

e./9.11. 19a9 

10.11. 1969 

11. - 23.11. 1969 

flight Berlin - Vlenne end briefing et 
the UNlDD/Vlenne 

flight Vienna - "oscow with 2• h stey 
in Moscow because of no flight of the 
Korean Airways 

flight Moscow - Phjongjang 

1irst contact end negotiations with the 
UNDP-off ice end the Korean partner 

technical discussions with the PEORC 

24.11. - 3.12. 1989 participation at the technical discussions 
between the offerer of the pilot equip•ent 
end the PORK-side 

.c.12. 1989 

5 ./6 .12. 1989 

final meeting between the PORK-side, the 
UNDP-of f ice, the offerer of the pilot 
equip•ent and the con•ultent 

fly-beck Phjongjeng - "••cow - Berlin. 
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Pyongyang l989-12-06 

Miniites ot' the meeting About the project. 
~esential Oils UNIDO-DPRK 
Crom 89-11-35 to 89-12-06 

11 Participants• 

Hr.Cl\0.l 

~.Ll. 

Hr.oa 

UNUJO-consu.ltnut 

director or P.~.o.a.c.DPRK 

head of essential oil lal>orat-:»ry of 
P.E.o.a.c. DPRK 

electrical resoarchor P.E.o.a.c. DPRK 

Mr.Pr.End .Hlecke project chioi' J\CA DRESDJ-:N. liPR 

Hr. Haneke 

Mr."Mun 

specialist projecLant o.r electrical 
equipment and automatization KCA um;:sUEt-i 

GDR 

interpreter 

2. Place of the meet;ng:Pyongyang. DPKK 

). Fixing an~ aims were the examination ot· the \i1JH-side oft"er 
unqer the actual local conditions by the GaK-side and first 
technical discussions beteen the DPRK-side and GDR-side in 
prttpa1·ation of the contract meetiug. 

4.Documents and samples which "ere handed over 

4 .1 lJocuments handed over by the side DGR-side to the lJl'ltK-eide 

- technolo6ical scheme (draft) 
vacuum film evnporation plant 
drawing nu1nber 0.1)'4.0l-02.1(0) 

tectinological scheme (draft.) bsncb scale vacuum rectification 
drawing pumber 0134.02-02.2(0) 

- connecting points (draft) table lalocalization 

4.2 pocuments and samples handed by tho DPkX-side over the 
GDR-aide 

- design sketch 
top of the vacuum evaporation l~l 
drawing number 0134. 00 -00. 4 ( lf) 
data for elecirical oquiment 

- characterising values or water 
- eample for tubo DN25 ~hich ~111 be ue~d rir filling by the 

DPRK-eide 

4. J Uocuments elaborated together by the i...nrn/-and Gult-1ddo 

- site plan, drawing number 01)4.00 -ou.1(2) 
- instnllAtion plnn of the total plnnt 
~raving number OlJ~.oo -00.2(3) 



.------------------------ - -

-~-

-scheme adeorption (proposal of the DPltl\-&ide) 
dravigg nu•ber 013~.oo-oo.3(J) 

5. Resulte 

The ftSUlts _ ao.·e contained in Appendix 1-5. 

6. Mellsure& 

Both aid•• bave to do the rolloving mooeures in preparRtion 
ot"· the· coa~ract nt.gotiation.Tlie doculftents will bo banded ovet" 
aad villbe agree Juring the· contract meetine. 

6.1 Measures ot' tbe OPRK-side 

- appendix 3, point) 
- appendix 3, ~oint 11 

6.2 measures of the GDR-&ide 

- appendix J. point) 
-appendix 3, point4 

- appendix J, point5 

7. Thi& minutce c;o~ists of 13 pages. 

Part of this minute are also 

- appendix 1: 
-appe'1CJix 2; 

plant conception ( 
tec~ology ( 
111&chinee and equipment/ pipes ( 

1 pages} 
s_- pages) 
3.-' pages) a.ppendix ): 

- appendix 4 : electrical equipment/measurement 
and control ( 1 
realization ( 1 

pages) 
pa.ge ) - appendix 5' 

8. Thie minute is 111&de in 4specimens written in Lnglish language, 
of them 

- l specimen 
- l specimen 
- 2 epeciuiens 

for UNIDO 
1·or Dl'llK-side 
t·oa Gun- side 

DPRK-oide~~ 
'1 

f ( l . 1· l.. . 
. \!_. - ,_ \. .... .. ·-- ... 

- I 
UNIDO-side 

: , . ; . 
• I .': '" :. ·1 ',,. 

GfJJl-side 

.. 
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~i: Plant Oxlception 

1. 'lbe site plan, drawing nuniJer 0134.00-00.1(2), is the basis for the 

CX11tract talks, the following projecti1"¥3 by the a>R-side and the activit­

ies by the CPRK-side. 

2. 'lbe IPRK side declares, that the experimental plants have also to \~rk 

in winter. Bspecially by reascms of the technical safety the installation 

of the experimental plants of vaaun-evaporatioo and vacuum-distillation 

is not possible in the laboratory buildi.1¥J. So an equipnent hall must 

be built. 

3. '!he installation plan of the total plant, drawing muuber 0134.00-00.2(3) 

is the basis for the cxmtract talks, the following projecting by the 

G>R-side and the activities by the IPRK-side. 

4. All oonstructioo performances, far example the erection of the equipnent 

hall, constr.'1Ctive changes of the machine rcx:xn and the puli.ing da.m of 

the cement store, will be rrade by the DPRK-side. 

5. 'lhe <DR-side will hand building teims far construction planhi.ng and execut­

ion to the DPr.i<-side after the sign of the contract, which consist data 

far the ecrtipnent hall and the machine roan. 

6. The GDR-side has follow demands on the erection of the equi[JOOllt hall, 

which will be executed by the IPRK-side: 

- minimal temperature in the roan 5°C 

- ventilation 

- oormal lighting .installation in the hall 

7. '!be <DR-side has follow demands m the execution of the machine roan, 

which will be executed by the JPRJ<-side: 

- minimal temperature in the toan 5°C 

- normal lighting installation in the roan 

8. Especial technological 1ightinq installation ( for exarnp 1.e for s1'3ht 

glasses} will be delivered by the <DR-side. 

9. The GCR-side will hand terms far ventilation planning and execution 

of the equipnent hail to the DPRl<-side after the sign of tl1e contract. 
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Appendix 2: Technola:JY 

1. Vacuun-evaporation 

1. 1 The DPRK-side certifies the part vaCU1.111-film e"aporation the tech­

nological scheme, drawing l1Ullber 0134.01-02.1(0) with the remarks accord-

ing to point 1.2 to 1.9"\ 

1 • 2 For the ocntrol of the flow oonditions in the eva~ator the DPRK-

side demaOOs each a sight glass at the top and at the under part of 

the evaporator 1E1. '1be <DR-side will inYestigate the realizability. 

1.3 '!he valW= in the product pipe bebleen the vessel 1V2 and the evaporat­

or 1E1 will installed in the operative region (level ± <D). 

1 • 4 The neasureme'lt PI (far} is rot applicable in the vapor pipe between 

evaporator 1E1 and amdenser 1C1. 

1.5 '!be vessel 1V7 will installated deeper than the vessel 1V3. 

1.6 '!be DPRI<-side denands the following changes to the vessel 1VS: 

- c:oOling jac:ket at the b:>ttan 

- lateral installated measurement '!'! (local> • 

The CDR-side will inves~gate the realizability. 

There is rot any cooling roil in the vessel 1V5. 

1 • 7 J\ccOrding to point 1 • 6 the rold water goes in follow order to the 

equipnent: 

vessel 1V6 - vessel 1\15 - cooler 1ij1 - condenser 1C1 

1 .8 01 the basis of experimental experiences the DPRJ<-side demarxls the 

erection of the top of the evaporator 1 E1 according to the sketch, 

drawing numberJ)134.00-00.4(4}. 
'llle GJR-side has opposite experiences of ·the erection of the evap-

orator top. 
Uooer the rese.cvation of the welding technical realizability, the 

GDR-sicle is willing to do the erection of the evaporator top according 

to the demands of the DPRK-side. 

Both sides agree that for the reason the <DR-side does not guarantee 

for the distribution of the liquid in the evaporator pipe and so fa·r 

the ~rfonnance of the evaporator. 

1 • 9 'Ihe measurement LI {local ) al the vessels 1 VS and 1 V7 wil 1 be made 

as two opposite oblong sight glasses (with technological lighting). 
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1.10 'lbe value HB is rot applicable in the air pipe to the vacu\.11\ pump. 

1 • 11 A neasurement TIS and a oontrol valve will installated in the pipe 

of t.tie wann water supply. 
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1.12 'rhe GDR-side will investigate the r!!alizability of a "ooli:'lC: cllil in the 

vessel 1V6 to minimi:ze the l,..,:tding of the v:icuu.-r. mlrn;> 1 '?1 with n-11ex:-.ne. 

2. Vacuum generation 1 for the vacuwn evaporation 

2.1 The <~DR-side han not any offer of :l producint: fir::i ·:Jf J'Wa:j>S f~1r thi::; 

case of application. 

2. 2 \Jn the basis of the experiences of the DPRl~-side u:. th this system cf 

mediums both sitle come to an agreemeat to the follow tec-.hnolo.;ical 

!:olutilln. 
-Series connecticn of a ruisorption plant for the removal of v::i.!ic:!·:; 

.,f n-hexane from the ex:hau:;ted air and :t 1nechani c:i.l va.cu1Jr.1 pump '1-:i th 

oil lubrication accoriling to the sketch, drawin~: number 01'lll.'''1-'!:).3 

(3). 
- Ar.ti vc 1:0·=1 i:: the :1d ~;nr·bcr:". 'l'he defiorpt i :m wi 11 be mnde by ~te un 

and followinr; drying with c•:>mpressed air. 'Both mediums wi 11 taken 

from the !llant of the G1)R-!3ide. 
-'l'he exhausted ~ir that e;et:c; to the mechanic.:;l v:tr-.;um ?U.1!p \:; free 

of n-hcxane. 

2. 3 The DtlllK-side hns f~ot some expcr.ience::; of the :i.d;;o-:-ption of n-hcx;i.:1<! 

by active coal under v:\cuum. 
? 

2.4 The <'.d::;orpticn pb.rJt with " b:!.'lC? surface of 1x2in · will in:lt:~11~.t~d 
in the equipment h;rll at the- !30Uth W'lll. 

2. 5 •rhe complete adsorption pl«1.nt is not in the deliveries and services 

of the GTJR-aide. 

2.6 noth oideo ai;ree follo\O com:cction points for th\? nrlso:-~ticn ;>lant.: 

-v,ic1:um ;ri;•e at tne ~'i :1e ccrioection of the ,,esscl 1v6. 

-vac•Jum pipe ;!t the recoil v:!lve of the vacuum :iumu 1 p1 

-comprer.sed air pi:pe at the pipe connection in front of the dr:ter l'r1 

-steam pipe at the'pipP. connection in front of the rectificatilln n1 

'Phe reduce of the> pres:.ure of compre::m~d air :ind .:tP.:i.::i tc thr? v~ \ ves 

that are nec,rnsc:i.ry, wi 11 be made by the UPRl<-side. 

2. 7 The GJ>R-r;idc will ,deli ve; the connectin8 vacuum pipe between t.he ve::>:.:~cl 
1 V6 and the: vac1:um pu.1111 1 ~,, and the valves bet.,..re~ th·"? vac1:urn pipe ~ind 

.. 
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and the adsorption plant according to sketch, dr~awin~ number 

(total 16 valve~). 

2.6 'l'he GDR-side will deliver a mechanical vacuum pwnp ~!ith the possibility 

of continious chargin~ of fresh oil. 
Analogous with appendix 2, :ioint 5. 2 the CDH-side will give follo...-

proof uf guarantee during the perform:mce cperation: 

- vacuum and exhausted quantity that are necessary with •ir without 

any other products. 
- continious charp;ng of fresh oil during air operation with air ~ith-

out any other products. 

3. Cold generation 

3.1 'l'he Dl'RK-side verifies the part cold r,eneration cf ~-h~ technolnt;ical 

scheme, drawin~ number n134.01-'l~.1(0). 

3.2 According to the actual situation an air-cooled compre~sor will be 

lleli vcr~d. 

'I. Vacuum rectifi.cation 

4.1 '!'he DPHK-s'.de verifies the part discharged vacuum rect.ificat.ion of the 

tcchnclogic:-.1 scheme, drawing nu:1.ber ni 34.01-r.2.1(0) ur.1er tne re1'1.'"l~·ks 

accordin~ to the points 4.2 to 4.7. 

4. 2 'l'he nPRY.-side did not set the exact com!1ound of the frn.cticMt \.ng 

natural essl'.'!nt.ial n.Ua and of the ~;roducing fraction:;~ So the Gl>~-si<le 
has designed the rectification plnnt as a vacuwn rectkfication or c~:Jnen-
tial oils.~rocesscd in the GDR. 

·4.3 Both &ides come to an nirreement to ~ packinG hi8h of the r.olumn =Am. 

4.4 'rhe DPRr.-side demands a direct ch~rging of ~t.ea:n into the hottom of 

the column for the cleaning of the plant •.-ihen the? r:rod1:r.t.H will be 

c'1arged. 
':ihc r.JJR-oi<le will consider thi:J demand of the TI"P!tf.-side. '.Che r.xact 

tflchnical sol1;tion wi 11 be decided hy the:: GJ'lH-side in 3:-rr~crnent with 

speci.a.li.st1; of the GDR. 

4 • 5 'l'he mea!'lure?mcnts r1 (local) are not t-1.ppl i r.Rble :it the ve ·;sa l ~ 2'i1 • 1 

and 2V1. 2. 

~.6 i~ch r;f the ve:.:zc1:-: ~v1.1 anrl ?V1.? ~et ~-i rwa:;urc;~:'nt •.I 10iU1.,, tcchnica.l 
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realization according to appendix 2, point t.9. 

4. 7 The DPRK-side demands the installation cf a sight ~la!>:;cs under t.he cocler 2!11. 

The GDR-side will investicate the .. reallizabiU.ty. 

5. Vacuum generation 2 for the va.Cum'.rectification 

5.1 According to appendix 2, point 4.2,--it isn't known exactly, which mediums can 

get into the vacuum pump 2P1. Therefo~the CDR-side can't select exactly this 

vacumn pump. 

5.2 'Both sides come to mi agre~t tO:·Ue:a ·mechanical vacuum pump with oil lubri~ 
cation and the possibility 0£ cantinious charging of fresh oil. 

The Gl>R-side will give follow proof of guarantee during the performance operation: 

-vacuum and exhausted quantity that are necessary with air without any other 

product. 

-continious charging of fresh.oil during an operation with :r.ir without ar.y other 

product. 

6. Steam ceneration 

6 •. 1 'l'he DPRK-side verifies the Part:.Bteailq~eneratioo of the technological sch2.me, 

drawing number o-;34.02-02.2(0) ~e;_-the_remarks according to the points 6.2 
. .. :.'t 

and 6.}. 

;-6.2 The· oondensal return into tlier&team'.!generator 2N1 ahd· so ·ttre· cooler· 21f2- are=-
- - .. ·-· .. · . 

not applicable.-· 

6. 3 'l'he: use of steam_ generator :31 ~,d:"epeitdS~on the quality of the charging drinking 

water. The G!>R-side will investigate~the·use of the steam generator 2N1 aiter 

the han~line; of analysis of drinking water to the CUR-side by' the DPRK-:.ice. 

7. Control ~ir generation 

7. 1 The DPRK-:;ide verifies the part control air i-:cneration of the technolocic!4l 

sch;.unc , drawing m.unb~r 01}4.02-02.(0) under the ren:a.rlrn ?.cr;ordin& to t~a.: 

points 7.2 and 7.5. 

·1.:::--4fhe compressed <iir fo:- regeneration of the ad:;orber:.~ (!;C<' a ;;1cnc!i-:: 2, !l~·.:.nt 

2.2 nnd 2.6) will ta:<e!1 in front of the dryer 2'1'1. 

7.3 'rhe comprc:;;;or 2P2 ·.ii~'.': ~!ithout oil. Thurefor the oil se;i: ra~or 2F;? is ct 

applicable. 
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Appendix 3: Machines and equipment/pipes 

1. The products will filled in standing bands: 

height o.o 111111 

diameter of the band 600 11111 

diameter of the opening 57 111111 

2. The experimental plants vacuum evaporation and vacuum specification 
particularly be made from stainless steel. There are a lot of 
difficulties in the way to provide argon which is necessary for 
welding of the stainless steel. Relays of the schedule can not be 
excempted. The GDR-side is willing to deliver the called experimental 
plants in compact units largely mounted and welded in the GDR. The 
GDR-side has so a higher expenditu~e of coals, which are not calculated 
in the offer. 
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3. In opposite to the original terms the DPRK-side changes the temperatures 
of the warm water for heating of the evaporator lEl. With that the 
DPRK-side can use the vacuum evaporator in a broader field of purposes. 

The GDR-side accepts this change of the term~. 
Both sides agree that in connection with appendix 2, point 1, 8 the GDR­
side only guarantees for the mechanical function but not for the 
performance of the evaporator. 
Both sides decide the foliowing way of the agreement of the design 
documents of the evaporator lEl that will be designed and contracted 
by the GDR-side on the basis of the DPRK-side: 

investigation of the realizability of the demands of the DPRK-side 
according to the sketch, drawing number 0134.00 - 00.4 (4). Both 
sides agree at the contract negotiation. 

final agreement and confirmation of the design drawing of the evaporator 
lVl after the contract sign but before the beginning of the const­
ruction of the equipment. Unitl this time insignificant change 
proposals of the technical design by the DPRK-side are possible. 

4. The list of connecting points handed by the GDR-side over the DPRK-side 
is the basis of the further activities of the both sides. The next 
agreement to this wiil be at the contract negotiation. The final 
decision will be after the sign of the contract. 

5. The GDR-side will hand a draft of a detailed installation plan over 
to the DPRK-side at the contract negotiation. During this meeting 
the exact localization of the adsorption plant of the DPRK-side in 
the equipment hall will be made. 

6. The data of drinking/cooling water handed over by the DPRK-side 
to the GDR-side are the basis for the design and projecting of the plant. 

The DPRK-side will hand the obligate analysis data of warm water over 
the GDR-side at the contract negotiation. 

7. The DPRK-side declares the reliability of cooling water supply is 100%. 

8. Viscosities of the products: 

- CP3 : the viscosity of the mixture wax/hexan is not much higher 
than the viscosity of water at 20°c. 

- CP4-6 : the viscosit6 of the products is similar to the viscosity 
of water at 20 C. 

9. The DPRK-side uses a bowl of 300mm high gor the reception of the 
refuse of the rectification column 2Cl. 

10. The put out of the refuse from the rectification column 2Cl (see CP9) 
is vertical by a valve DN80. 

11. At the contract negotiation the DPRK-side calls the stream flow at the 
CP12 that the GDR-side has to deliver. 
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12. 1·herc is not a danger of' earthquake in Pyoneynug. 

1). Main wind direction: NW in winter 
SE in aun1mer 

14. Maximum velocity o.f wind: l'jm/s 
5_7m/& 

15. Air temperature and relative humidity 

Tmax=)2'C in eu111111er 
R.humidity =90'~ according to )2'C 
Tmin= -17'C in winter 

in s u1111ne r 
in winter 
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Appendtx 4: Electrical 
equipment/measurement and control 

1 :'l'he llPlll<-side verif'ies the conception of the e lee trJ.cal 
equipment of thu liDR-side with the femark!i accordint'. to the 

points 1 toll. and 14. 

2. The connecting· point of" the elect.tical ener~y is in tl1e electri 
- cal cell of the GDR-eide. 

3. The Dl'1tk-side has to _put the following wire to electrical 
connecting :point -1 

)phase 
- 1 neutral wire 

l protective wi1~ 

4. 'l'he voltage between 2 phages must be )80v. 
Tho voltnge between the neutral wire and each at· the phages 

must be 220v. 

5. The DPRK-side bas to earth 
-mntor. 

the star point of the transf or-

6. The DPRK-side has to reset the transfomator of the power 
station in star connection. 

7. The DPRK-side has to design the earth connection. 
The DPUK-side has to put tbe constructivave t'oundatiun earth 
to the electrical cell of tbe GDR-side. 

B. The DPRK-side calls a maximal voltage range of +10",' and -15,0 
at the electrical connecting point. 

9, The GPR-side has; to guarantee that the electrical plant will 
be switched of'f at exce&& voltage or undervolta~e. 

10. 1'He switch on o.r the electrical plant must only l>e by hand. 

11. 

12. 

l'.3. 

14. 

ThB normal lighting of the equipment hall and th8 mnchine 
room including the electrical cell will be delivered by tho 
DPRK-aid.i. Especially technological lighting will be delivered 
by the GDR-side. 

t · and control conception 
Th~DPRK-side verifies the aaeasuremen t i t 1 or tho GDH-s~.de with tile remarks accordinc o po n 3• 

id t to 
aot preverious ball valvo as rontrol val.vo. 

The DPRK-A e wan s ~ 
r electrical aquipnent of t.ho t>J>RK-eid• ia the basi9 

~:; ~:!a c~~ta~t talks, the following projectinL.~ by thn GnR-sidf' 

and tho activities by the DPRK-eide. 
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Appendix 5: Realization 

1. The DPRK-side judges, that all construction services will be finished 
approximately 3 months after receiving of the building terms for 
construction planning and execution by the GDR-side, which ·~ill be 
given to the DPRK-side 3 months after the sign of the contract. 

2. The installation of the compa~t units vacuum evaporation and vacuum 
rectification will be made by pulley blocks hai.ging at mounting 
girders. Pulley blocks and mounting girders will be delivered by 
the DPRK-side. The GDR-side will call the position and site of the 
mounting girders and the maximal weight. 

Data for electrical equipment: 

max. voltage 

max. voltage 

230 v 
200V 

min. voltage 180V 

resistance to earth: lower 

breaks: about 10 ms., 3 ••• 

max. frequency 60Hz 

norm. frequency: 58 - 59Hz 

min. frequency 55Hz 

max. current 220A 

210V 

5 Ohm 

4 times/week 
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Annex _4 

Preli~inary specificetion sccordins tc the project docu~ent. 
onnex III, equi~aent list. cotegory 1, for the positior. 7, C 
end 9 leboretory gless, laboretory-rneteriels end consu~er-inputs 

----------------------------------------------------------------
to point 7: 

Leb~ratcry glas devises 

-----------------------
beal:ers diffErent sizes {2C ml to 1 1) 
Erlen~eyer cifferer.t sizes 
1-nose. 2-nose, 3-nose rcur.G flasks 
boiling capillaries 
reducer!:. 
reflux ccncer.st:r 
titr<>tt.. fl;::.sk~ 

pip£ttl'S cifferer.t si;;:.:.~ 

c y l i n c: :.o r ~: / gr or: L' o t c: :· 
mec:surir;s 
funnE!~­

plugc 

glLSS !C rl tc ~~~ ~1 

~ravit;' c~:~sc:s 

beal:cr cc.vc:rs 
tc::::t tw! ':.:~ 

r.lc:.ss rcr.s 
rc.rcc!Lir: cruci~:cs 
fr i t:; 
sucticn flasks 
vc.lur..rtric: flc:.sl:s 
CY.C.C<'\•C r:; 
t.urcttc~- ir:cl. r..icrc t"Lrlttr~ 

rycrt~Cttr ~iffLr~~t SiZCC 

Cl c ... C· r r; f r <? f r· <:. r < t ,. 

t c pc. i r. t L 

h~xanc acetic cnhycride 
benz,nc sodiuo. ~cctutc 

ether hydroxyl o~ine chlor hydrate 
eth&nol bro~thyrc! tluL 
$ilicu s~l for chrc~ctosr~phy 

elur.iin" fer chror.,.,tograrry 
origincl titer substanc~ for n/2 KOA, ~250~ 

Advice on the supplier of chromatc9raphic reference materiel: 
Ber~bk~dcmie Frei~ers / GDr. 

tc roint ~ ct~cr pror~s~l! 

--------------------------
!'", c "- t i r• i ._ th r -::. 

~ ~· ' t t... ! i 

t t1 c. r r:. C· ~ c. t c. r , 
I· C' : r c f c: c c l ~ r 
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