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Preject title: Strengthening of the essentiel oil
industries in Kores

Project No.: DP/DRK/88/001/A/01/37

Rumber cf
miseion ¢ DP/CRX/E£/C01/11-01

Fzscription cf
Job-missicr : Chemical Technologist

Accorcinc teo  the orcer cescription the chemical teckrnclecicst
hcs the “srccic recshreoncsibility fer the support st thre
insteclletion of the eaquigmert fer the destillecticn and
extrzction and the control of their start operatinn”™. Speciczl
task ¢f thc present activity wes

- to explcin to the Kcreezn pertner the offer of thc compery veb
zgrc-consult dresder (ccc)/GCR, on the supply of ecuiprert,
subnitted to the UNIDO in April 1S£E9;

- to snalyse the local conditions at the instellation site cf
the project in the Keresn People’s Democratic Republic witk
recard to the securing of its instellation, the sure
functionality asnd the technical safety.

The present pert report I conteins mainly the results of thie
anselysis as well &8s some details to severel other »sctucl
maotters of the a.m, project




oduction
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This part report No. 1 serves for the partiel fulfilment (be-
cause split mission ) of en ectivity of the common development
projez: between the government of the P.D.R. of Kores end the
UNDP/UNIDO of May 1988 with the project No., DP/DRK/01/37 end
under the title “"Strengthening of the essentisl o0il 4industries
in Korea®.

This project activity is as follows:

"I1.6 project activities, 1 internstional personell, 11-01
Chemicel Technologist with ectual experiences in the processing
of essential oils incl. field destillation, which supervises
the installstion of new equipment in the PEORC and the start
with produztion of frections”.

The subject for the sctivities of the chemical technologist s
contsined in the project description with the number DP/DRK/
88/001/11-01 (see project document for a.m. development pro-
ject, oennex A). The period of emplovment of the technologist,
mentioned there, is three months, According to the UNIDO's
decission the employment has been splitted intn two perts:

- one month in November 1989
-~ two months in May/June 1590

On 6.11,89 the consultant has got from the UNIDO in Vienna the
tfollowing oral subject for the first part of the mission:

- the offer of agro-consult dresden/GDR from April 1989, for
the supply of equipment, svajilsble at the UNIDO, should be
explained to the Korean part;

- the local conditions at the instsllstion site of the pilot
plant (part 1 of the offer) in the PDRK should be verified
vith regard to the securing of its instellation, sure func-
tionality end technical safety,

The Koresn part has accepted this subject and hss mentioned
some further actual problems concerning the project
Jevelopment, on which it should be informed in the present
report,too. In the final phose of the mission the consultant
has sascted as UNIDO-representative in technicel 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 negotistions has been attached
8s Annex 3 of the present part report,

The specific scope of the present document {s

- to inform on the results of the fulfilment of the subject
for the first part of the activities and




- to meke recommendations 8s well as to drew conclusions for
the psrtners working et the project

The present pert sctivity hes stsrted on 6th of November and
has ended on S5th of December. Time schedule , see Annex 2.

In result of the discussion of 4,12.,89 in Phjongjsng between
the head of the UNDP-office, Mr., Kercher and the representastive
of the government of the PORK, Mr, Han, concerning the develop-
ment of the present project, the national project coordinator
hes confirmed the fulfilment of the consultant’s mission.

I. Genersls

The discussions and ectivities for the fulfilment of the oa.m.
subject, between the Phjongjang Essential 0il Resesrch Center
(PEORC) ond the consultant, as well as the technical discus~
sions with the offerer’'s representatives heve taken place in
the building of the PEORC and in the “Tasedonggang“-Hotel in
Phjongjeng, The managing personell of the partner, their names
and qualificstions - see Annex 1,

At the begirning the following espects of the report of
December, 168 (see project wectivity DP/DRK/EB/001/11-02,
Designer of chemical equipment) have been discussed:

~ vecuum generstion by water-jet vacuum pumps,
- equipment of refrigerating drying,
- analysis results 1968 of supplied essential oil samples,

The PEORC hes informed sbout the progress of the project
implementation:

- leboratory buildings constructed, fitted out end teken over

- vecuum fall-film eveporator further developed et bench scale
(laboratory sight glas st the head etc.), enlarged (innertubec
20 mm diemeter/ eveporastor pipe length 1.5 m), 5 of steinless
steel finished end operate in the leboratory. Its cepecity
has been extended from to two to five-fold., The o0il quelity
hss been improved.

~ development of an bench scsle adsorption technology on the
basis of wective coal from the PDRK to remove the n-hexane
vapours from the air,

Basis for the consultant’s work was the cffer No .
106/23/7/50/¢2 of 8,4,1989 from ecd/GDR sa8s wecll as the
procedures scneme elaborated by the offever, (submitted after
offering), equipment sketches end calculation results.




Conclusions snd recommendations
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s) Part 1 of the offer from April 1989, - Pilot plant-

The present offer is complete regarding to part 1 -bentch scale
pilot plant- as to the project documentation snnex III, equip-
nent list, castegory 2 - pilot plent No., 10, 11 es well es in
sccordance with the UNIDO-tender OP/DRK/88-001/89/1 of 2nd of
March 1989. In result of the technicsl discussions of November/
December 1989 {n Phjongjsng between the offerer, the Koreean
part and the consultant the followings have been observed:

- All the technicel solutions for the technologicsl main and
suxiliary units of the pilot plant heve been sgreed upon by
the offerer, the Korean pert snd the consultent,

- The locel conditinns at the site of the pilot plant sllow
its installation, the sure functionelity and the technicsl
safety under the condition that the preconditions, agreed
upon between the offerer end the Korean part, with regsard
to civil works, technical changes st the electric power
system (see annex 3) should be created by the Korezn part,

-~ The input snd output systems (electric power, cooling water,
waste water), available in the PEORC, ensure the supply
and operation of the pilot plent to be installed on the be-
sis of & rough evaluation regarding its cepacity.

Recommendation No, 1:

UNIDO 1is recommended to start the contract negotiations with
the offerer in short time, on the basis of the techriical solu-
tions for the pilot plsnt agreed upon between the offerer, the
Koreen part snd the consultent,

Recommendation No, ?:

The Koreen part is recommended to prepare and to reslize before
the supply of the pilot plent, the technical messures fixed in
ennex 3 (erection of s new equipment hell, changes in the
electric power system etc.).

VWith regerd to the mounting of the pilot plant the PEORC does
not dispose »>f the welding protective ges Argon which is
necessary for e quaslity in welding of pipelines, fittings etc.
of steinless steel.

The offerer will check the possibility to weld the wunits of
these two technologicel masin-systems in his own workshops, But
this will increase the costs of the offerer in comperison with
the presented offer,




Recommendation No, 3!

The offerer and the UNIDO is requested to find & solution with
regard to the finsncing of the supplementary costs, srising for
the offerer at carrying out the weldirgs,

b) Pert 2 of the offer from April 1989,
- Laborastory and snalytical equipment -

This pert contsins the following items of the s.m. ~quipment:

1, Gas-liquid=-chromstograph

2. Rotery evaporator

3. Laboratory polarimeter

4, Abbe Refractometer

S. Analytical balance, and

6. Lsboratory top loesd balence

According to the project documentation, sannex III, equipment
list, coategory 1 the following positions sre not offered:

Pos: 6, Thin layer chromatography
Pos: 7, 8, 9. Laboratory glss etc.
Laborstory materials and appliences.

The offerer srguments this as follows:
-~ For position 6 it wes not possibl'e to get in short time &
supply-offer from menufscturers in ascc. to specification,

-~ Position 7, 8 and © asre not contained in the UNIDO-tender
DP/DRK/88-001/89-1 from 2nd March 1989, mesy be because of
the nonavajilability of detail specifications for these
positions,

Recommendastion No, 4

The UNIDO saond the offerer are requested to inform the
consultsnt snd the Koresn psrt on position 6, thin layer chro-
matograph,

Recommendetion No, 51

UNIDO 4is recommended to delesgate for two weeks to the PDRK &
Chemist for Leboretory Anslytic with experiences in the field
of essentiesl oils inclusive their enslysis ss consultent, scc.
to the project documentation ~job description DP/DRK/EE/0C1/
11-51, to support the Koresn pert at the preparation of @
detailed specification for the s.m. positions 7, 6, 9, It will
be better if this chemist will come from the country which will
supply these positions, After supplying the equigment for the
Yencr scele pilot plant laboratory end enalytical -equipnent,
the chemist should assist during one morth tue sterting
operation of these laboratory equipment in Pyongyang.,




c) Offer from April 1989, Time of delivery of the equipment

In the offer o time of 15 - 18 months from contract conclusion
is steted for the supply of the equipment, The Koreen part
requires short supplying times, especislly for the laborstory
and snalyticel equipment, These analyticel equipment ere in
series produced spperata which are required urgently for the
quelity control of the essential ofils in the PEORC. This will
permit a soon start of the export of these oils.

Recommeendation No, 6

The UNIDO and the offerer are requested to start the supply of
these equipment in two steps to en early term:

- laborastory end snalytical equipment es first partisl supply
with shortest times of delivery

- pilot plent es sscond partisl supply.

d) Further equipment

According to the project dccumentation, annex III, equipment
list, category 3, general esdministration equipment, the
utilizetion of e computer and of & photocopier in the PEORC is
foreseen,

- The computer, Fa, IBM, 16 bit
- The photocopier, Fe, Canon.

Recommendation No, 7:

UNIDO {s requested to checkup and to confirm the possibility
thaet the Korean part can buy the s.m. equipment of category 3
by using the planned costs steted in the project (5,000,--US~
Dollers) and to provide the Koreen pert with this semount in
short time sfter a positive decission,

e) Further sctusl matters in connection
with the project development:

The PEORC hes informed the consultent on the results of the
group training programme carried cut in Chins in summer 1989,
Especially the group for extractior end destillation, which has
worked 4n Peking, could not gein sufficient knowledge and
experience to these processes in pilot and industrial plants,
The off.rer of the pilot plant finds it recessery that the
Korean part  should perticipate in the next contreact
negotiations wirh the UNIDO,




Recommendation No, 8B:

UNIDO is recommended to orgesnize s study tour of three weeks to
the GDR, for two specislists of the Korean part (netional
project coordinator and his deputy, at the ssme time experts
for extresction and destillation) if possible snd to finence it
froa the project, Besis should be the respective offer from
February 1589 of ecd/GDR, The term of the tour should
correspond to the perfiod of the contresct -negotiations, but not
later then Merch/ April 1990,

The Korean part end the consultent ere of the opinion thest the
Chemical Technologist should participste st the putting into
operation of the supplied pilot plent., According to the offered
time of delivery of 15 to 18 months for the pilot plent the
instellotion will be fulfilled not earlier than in 1S5°1.

Recommendation No, 9:

UNIDO {s recommended to subdivide in twoe parts the second
mission of employment of the Chemicsl Technologist. His next
mission (one wmonth) should take place in May or 3June 1990,
After the instsllstion of the plant in 1991 the third mission
(one month) should start, The ectivities of the second mission
should contain:

- clarification of the technicel problems in the phase of con-
struction, plaenning and menufacturing of the pilot plant;

- practicel works for the extraction and destillstion at the
site;

- preparstion of regulations for the putting into operstion
of the pilot plant.

The Koresn pert consideres the consultant even eos the
“Chief Technicel Adviser/CTA", which slso should have the
responsibilities of the plenning sdviser sccording to the
profect documentstion - job description No, OP/DRK/88/001/11-
51, The consultent (author of this report) should be in the
position eand prepered to beer the responsibilities of o
Planning Adviser with the remark that he cesnnot fulfill as
engineer the tasks of & chemist resp, snaslytics.

Recommendation No, 10:

As proposed by the Koresn part the UNIDO 1s requested to verify
if the tasks of the Plenning Adviser could be supplementary
cerried out by the Chemicel Technologist, by extending his
periods of mission.




I1. Offer No: 106/23/7/50/89 of April 1988

A, Pert 1 of the offer - Pilot equipment

1. Finsl technicsl solutions for the Main System No.l
/ No, 2 snd Auxiliary Systc-s of the pilot equipment
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The following essentisl technicel changes, supplesents end
precisstions hesve been determined with the foilowing certificetion
(see snnex 3, eppendix 2, point 1)

8) to process schems

see offer, drewing No. €080,01 - 02.2:1(03) end eonnex 3,
drewing No. 0134,01 - 02,1(0).

- pos. 1Vl (supply PEORC) is e 200 1 berrel (dismeter 600 mm,
staying) wherefrom the n-hexane/wex mixture is exhausted over
en hose and stopping device;

~ flow measuring FI for feed mixture is not necesssry, es for the
present conditions (low inteke height, vacuum) no technicel
solutions sre evailaeble;

~ capacitor 1C1 will be subdivided intc the following two devices:

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

e POS. 1H1 (staying spiral hest transferer) undercools the
n-hexane condensate to sbout - 10 C,

Certificetion: The necessary undercooling of the liquid cennot be
reslized in the staying nest of tubes - hest trensferer,

- utilizetion of the spparatus 1v7 eos lock for the product fronm
1V3 to ensble . continucus operation of the evaporetor 1E1,

- replecement of the sutomatic pressure regulation PIC by pressure
measuring PI with pressure regulstion by meen of 8 menusl fine
regulation valve to simplify the system,

Further stotements - sze snnex 3
b) to the scuipment

- special <construction executions of the heed of the evaporstor
1E1 according to the datc of the PEORC {see annex 3, drewing No.
0134000 - 00.4(4))0

Especiolly with regard tc the dismeter of the head (data from
PEOFC is 20C mm) the consultent is of the oppinion thet & small
diameter, e.g. £0 to SO mm, is more favourable to achieve a better
distribution in the &eveporation pipe, by e higher rotetive
velocity of the liquid.




-~ insteallstion of en “inspection glass” in the evaporator head as
well as of an “inspection and light glass™ in the height of the
product exit from the evesvorestor pipe of pos. 1E1 fer observing
the product flow end supplementary regulation of the product flow
volume,

- construction pos. 1V5 with “cooling jecket® in the soil erea,
resovel of -the cooling spirel .

Justification: The necessary insert of on inspection and 1light
glass in the vessr) jescket does not allow the wmounting of o
cooling spirsl becesuse of sight impact,

Further ststements - sse snnex 3,

Mein System No., 2 - Discontinuous vascuum rectificetion

L L E o T o N Y

The following essential technicsl changes, supplements ang
precisetions have been made with the following justifi-stions (see
snnex 3, asppendix 2, point 4):

8) to process scheme

See offer drewing No. 6080.02 - 02.2:1(04) end annex 3, drawing

- fnsert of @& direct steam feecding in the batch still over san
insert pipe in order of the periodical clesning of the system et
sssor tment chenges;

- for the {mprovement of the sepsreation effect the 281 will be
fitted with cooling agent (pre-flow tempersture - 15 C not with
cooling water:

- pos. 2v2 is not velid es sepsrste espparatus. Herefore
additionslly & virtical pipe with lsrge dismeter will be provided
for dischearge. Thus the connection of 2V2 to 2V1,.,1/2v1.2,
inclusive inspection glass, is removed.,

- the transfer of the vecuum pipe of 2C1 directly to the vecuunm
pump, 8s pos, 2V2 is removed;

= utilizetion of an inspection glass sdditionslly 1in the
distillstion line of 2H1 to 2Vi.1/2V1,2 for the observation of the
product flow,

Further statements ~ see snnex 3

The DPRK-side has the intention to use the present system even for
the distilletive <cleeaning of the solvent n-hexsne under normel
pressure. The offerer of the pilot equipment and the <consultant
have shown that the system is provided for the separstion of
netural essential oils under vecuum., No guersntee cen be given for
the functionality by use of the system for n~hexane distilletion.




b) to the equipment

- pos. 2V1i.1 and 2V1.2 get edditioneslly a "light and inspection
glass® each for the control of the filling level (LI).

Further stestements - sees annex 3,

Auxilisry systes No., 1 - Vecuum generation

Yacuum generstion for the Main System No, 1

The vacuum generastion for this muin systes is very problematic, as
with the sir to be removed from the system even n-hexane vapours
should be partly exhausted (under present conditions asbout 1 kg/h
n-hexsne per 1 kg/h sir}. This n-hexsne shesre requires specisl
operstion conditions of the selected vscuum generasting device and
ten  come into the environment (sewege, waste-sir). Detsjiled
discussions have been held to the following technicel possible
varisnts of vacuum generation:

- water ring gpump according to the offer but with ccld wsater
feeding and water circuletion;

- water-jet vacuum pump by feeding with n-hexane-free water;

- mechanicel vscuum pump with pre-switched adsorption step for the
removal of the n-hexane before the pump-unit,

The PORK~-side expresses its readiness to provide this edsorption
step on the besis of own development results ot leborstory scsle
8s o8 unit consisting of three adsorbers,

The offerer supplies on reguest of the PDRK-side the fittings for
this edsorbtion-step. The wutilizastion of &an o0il 1lubriceted
mechanical vacuum pump, pos. 1P2 hes been decided on tkis basis.
The selected verient has the adventsge, that st e proper operation
of the sdsorption step, no n-hexane comes into the environment.
For further detesil information, especieslly on the construction of
the sdsorption-step, see snnex 3,

Vecuum generation for the Msin System No. 2

The “more-step vacuum generating sggregate”, mentioned in the
offer will bs replesced by sn "o0il lutricsted mechanicsl vecuur
pumsp®, pos., 2P1, with respective cespscity, becesuse for energy
seving messures oand tecsuse of the technicel improvement of the
mein ' system (utilizotion of the condensor 2C1 as cooling trap).
The 1lubricstion o0il of such s pump polutes at long-time use, as
minimsl remeins of distilled matters come into the pump tcgether
with the exhausted air, even due to the cooling trep, ‘
The offerer supplies therefore a unit for fresh oil dozation or &
resp. for the quick lubrication oil chenge,




Auxiliery System No. 2 - Cold generation
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See annex 3, drawing No. 0134,01 - 02,1(0)

The form of the suxiliasry system, stated in the eoffer, remasins
unchanged, It will be supplemented by a second centrifugel pump,
pos. 1P1,2, which cnveys the cooling agent from the vessel for
cooling egents, pos., 1Vl, to the cooling trap 2C1 end besck into
this vessel,

Auxilisry System No, 3 = Stesm generation

See snnex 3, drawing No, 0134,02 - 02.2(0)

An electric steem automate, pos. 2N1, will be used for steam
generation, which heats the betch still of column 2K1 and which is
feed with drinking water, The second steam generator mentioned in
the offer will be elimineted, 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 (=/smaller then SO 1/h)
necessary for stesm generation, no recirculation of the condensate
to the steam generator tskes place. 7The condensate should be led
to the sewerege system. The condensate cooler, pos. 2H2, is not
necessary.,

Auxilisry System No, 4 - Control air generotion

Sec annex 3, drewing No. 0134,02 - 02,2(0)

The technicel solution stated in the offer remains, generslly,
The cepeacity of the euxiliery system (compressed eir quantity,
instelled electric cepacity of the compressor) will be reduced,
edespted to the control air demsnd. The new date will be mentioned
leter by the offerer,
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2, Investigetion of the site conditions for the pilot equip-
ment with regerd to its instslletion, functionslity and
technical sefety
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Instslletion of the squipment

See snnex 3, sppendix 1, plant conception,

The most favoursble place “"the Plant Site” for the instsllation of
the pilot equipment 4is at the north side of the lesborstory
building of PEORC (see snnex 3, 1leyout, drewing No, 0134,00 -
00.1(2)). The necesssry surface is svsileble st this place. There
slready sxists & technical shed with the machine room end the most
important power connections (electricity, cooling water),

The conception for the installsation of the pilot equipment,
proposed by the offerer (see annex 3, draft of the §installation
plan of the whole equipment, drawing No. 0134,00 - 00.2(3)),
enviseges:

- the installation of the equipment of the two mein systems in @
shed to be newly erected by the PDRK-side;

-~ the instelletion of the equipment of the suxilisry systems in
the existing machine shed sand in an existing room of the
laborstory building;

- the srrangement of the two filling stations for rcw meteriels
and 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 ond the installation of the equipment, e.g. in the
new shed, by meen of assembly besrers and pulley block end

- the technicel safety of the pilot equipment,

PEORC steted that it disposos of the necesssry skilled workers to
cerry out sny sssembly work, The PDRK-side informs thet she ceannot
provide the protectie gas Argon, necessery for the quality welding
of the stsinless steel, See hereto chspter “Conclusions enc
recommendations”, point a).

Relisble function of the equipment

Essential element of the reliable function of the pilot eguipment
is their sufficient supply with regsrd to power, operating means,
sevvage, exhaust gas etc,




Electric power

~ the instelled capacity of the transformer availeble at the PEORC
is 115 kWw;

- 8t present 10 to 15 kW are used at the PEORC:

= sveilsble capscity for the eperstion of th pilot equipment:
sbout 100 kWw:

- cepecity demand eccording to the effer: 105,.7 kW.

The cespacity demand sccerding to the offer cannct be covered at
present by the PEORC,

In result of the finsl technicsl solutions sgreed under point A.1,
the necesssry total cepecity of the pilot equipment hes been
decreesed. It is composed as follows (instelled capacity):

main system No, 1 0 kW
mein system No, 2 0 kW
suxiliary system No. 1 about 6 k¥
suxiliary system No. 2 sbout 12 kW
auxilisry system No. 3 54 kW
suxiliary system No, 4 L ¥ kW
totel r g4 kW

This new determined cepecity demand of electric power can Dbe
covered by the supply system instelled at the PEORC. It should be
precisized on the basis of the offers of the cquipnent suppliers,

Severesl technicel sdasptation works should be cerried out by the
PDRK-side in the electric power system of the PEORC, oas stated in
annex 3, eppendix 4, electricasl equipment,

Hot water

The supply of the hot water is provided by the PEORC., It should be
generated during the summer period by electricel heating. The
necessary pasremeters of the hot water have been submitted by the
PDRK-side to the offerer,

Cooling water

The mein supply 1ine of cooling water, with drink-weter quality,
to the PEORC object has & diemeter of 100 mm, which becomes
smoller and remsins to 50 mm in the object sfter the mein switch
velve., Ii & l/low velocity of the water, of 1 m/s, is supposed in
this pipe, the following water output would be schieved:

diemeter 100 mm 27 mg/h
diemeter SO0 mm 7w /h

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




The exsct cooling weter demand of the pilot equipment can be
determined only sfter getting all the supply offers for these
equipment, In result of the finsl technicel solutions agreed under
point A.1, (utilizetion of 0il lubricsted vecuum pumps, resp,
utilization of eir cooled cooling egent compressors) it will be
estimated thet the new totsl cooling w.ior demend will 1ie below
the value stated in the offer (ebout 9 a~/n).

Thus the pflot equipment cen be sufficiently provided with cooling
water., If there are difficulties st the cooling water supply the
PEORC will instsll o supplementary water tank with pump,

The PDRK-side hss provided the offerer of the pilot equipment with
the pasrameters concerning the cooling water quelity,
See hereto annex 3. . .

Drinking water, processing water

The demand for these water sorts is steted under the position
cooling water (drinking water),

Sewage
Sewage is:
~ the heated cooling water backflows from sll processing waters:

= the hot condensate from the heating jacket of the batch still of
the mein system No, 2 (40 kg/h):

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

= the condensate from the separator of the sdsorption step for
n-hexane.

All these sewege streams are collected and led to the comunsl
sewage pipe of the city which is {n the immediote vecinity of the
PEORC object (the Plent Site) and which muzzles in the city sewage
disposal clesning-plent., PEORC 8€0s no problems in getting the
authorizetion for the in-connection of 1ts technologiceal sewage
into the comunsl net. '

Exhaust geses

Exheust geses are those gas quantities exhsusted by the mechasnicsel
vacuum pumps from the two meain systems. The ges leskage 1ine of
the two pumps should be led over roof,

No n-hexane comes to the atmosphere because of the utilization of
the adsorption step for n-hexane,
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Technicsl safety of the pilot squipment

The technicel safety of the pilot equipmeni st the site will be
ensured by

- the spaciesl sepsrated instslletien eof the equipment which
contsin dsngerous substences (mein system No. 1 and 2 in new
devices shed) and by the squipment which do not process dangerous
substances (suxiliacry systems iIn the machine roos end in the
leborastory building):

- explosion-proof execution of the electrotechnicsl equipment
(driving motor, 1locel {llumination) in the new device shed, whose
contect with dangerous substances (n-hexsne) could be possible;

- the errangement of the filling ststion of dengerous substances
outside the building:

~ instellztion of respective safety switches in case of energy
break-down;

- installation of =zsfety valves in the steam and control air
system sgainst undue interior pressure,

3. Supply end services of the sellsr and of the client

2 2322322 1 -+t i1 2 i s 2 2 s 2 - i 2 - E E - F* 2 s F s X EF T E ¥ ¥ T ¥ 2 7 % 5

Supply and service of the offerer

This @emount, contasined in annex 2 end 4 of the offer, has been
explained by the consultant and by the offerer. The technical
changes and supplements to snnex No. 2 of the offer are presented
in point A.l1.

Supply snd service amount of ths PORK-side

This amount {is conteined in ennex 3 and 5 of the offer. Both
annexes have been discussed by the offerer and the PDRK-side. The
results and the necesssry dats of the PDRK-side are contained in
snnex 3,

All the trensfer- and connection-points for eny energy and medioa
sort heve been agreed in deteil between the offerer end the PDRK-
side.

Presently there are no open or divergent problems for the supply
end service amount of both sides, which can imped the continustion
'of the works end the start of the contract negotiestions.
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B. Part 2 of the offer - Laboratory and anelyticel equipment

The most jmportant statements to this section are contasined in the
chapter “"Conclusions and recommendetions”, point b. ¥ith regard to
position 7, B8, 9 1lcborstory glass, lsboratory consumer meteriesl
end suxilisries, acrording to the project decument of UNIDO, snnex
I1I, equipment list, category 1, it sheuld be mentioned, that the
of ferer veb egro-consult dresden (ecd/GDR) has submitted to the
consultent a preliminary :pccif!cetton of these three positions in
Germsn langusge before travel stsrt (see snnex 4), The consultent
has trensleted this specificetion into the English language in
Pyongysng .end handed it over to the PDRK-side, who hes confirmed
this as first dreft.

This preliminary specification can be used herewith as bssis for
the activities of the proposed chemist (UNIDO-consultent) in the
PDRK ,

C. Final Remarks

The present remarks refer to the delivery times of the equipment
and the further equipment according to the project document of
UNIDO , annex III, equipment list, category 3.

See hereto chapter "Conclusions &.recommendations”, point c.,end d,.

The realizetion time of the civil works to be cerriec out by the
PDRK~-side ~ see annex 3, sppendix S, implementation,

According to the statements, conteined there, the civil works of
the PDRK-side will be fulfilled within six months sfter contrsct
signing.,

Any preconditions heve been crested, 4in result of the technicsl
discussions between the offerer aend the PDRK~-31de under
participstion of the consultant in Phjongjeng, for an esrly start
of the contract negotistions between the UNIDO and the offerer.

111. Further sctusl tesks in connection
with the present development project

See hereto chepter “"Conclusions and recommendetions”, point e.

Members of the PEORC have perticipated in three groups in the
period Mey to July 1989 st & treining progremme 4in China,
sccording to the UNIDO's project document, 11.6., project
ectivities (b), 2., training., The hesds of the group “plant
cultivetion™ and "distillation snd extrection” have informed the
UNIDO-consultent in detail sbout the results anc the problems of
the training progreammes.




A copy of the report of the group-heads is st the UNIDO so, that @
detsiled report should not be necessary. It musi be mentioned thet
the group “plsnt cultivation” hes schieved the best training
results, This group has visited » series of cities in China, e.g.
Bejing., Shanghai and Hwangzos.

The Institute Of Perfume Sciences >f the Ministry of Consumer
Goods hss been proofed to be the sost suitsble for carrying out
trsining progremmes snd for exchsnge of experiences. The group hss
visited this institute only ome day. The PDRK-side hes expressed
its interest to visit sgain this institute

(2 to 3 specislists for 10 working desyu).

A joint wmeeting took placte on 4.12,89 in Pyengysng between the
hesd of the UNDP-office, Mr. Karcher, send the representative of
the Government of the PDRK, Ministry of Foreign Trade, Mr. Hen,
end with the psrticipation of the director of the PEORC end of the
representetive of the offerer snd of the consultent, At this
meeting it hss been fixed to prepare a progress report on the
fulfilment of the project outputs till 31,12.,1989 end to submit
this to the UNDP-office at Pyongyeng.

This report will be snalized bt~ the parts till 21.1.1990 ond will
be discussed in February 1990,
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Annex 1

The menagemant personnel of the partner,
their nemes and functions/Jjods

The wmenayement personnel of the partner in the scientific-
technicsl activities:

Choi Dung Gwang = Director of the PEORC
' national project cosrdinetor

Li Myong Ho - Heed of the PEORC lsboratory,
partner of the consultent

Mr. Mun - Interpreter
The menagement personnel of the pertner for principle tasks:

Yong Chang Hak = Director of the heasd department for
science end technology in the Ministry
of Consumer goods end the chemical fndu-
stry of the PDRK

Mr. Hen = Director of the general office for
Cooperation with internsationsl or-
ganizestions in the Ministry of Foreign
Trede of the PDRK

Ko Jul Chol = lesding Member in the ». ®m, general
office

Mr. Karcher = Heed of the UNDP office in Pyongyang

Mrs, Rieger -~ Lesding Member in the UNDP-office in

Pyongyeng
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Annex 2

Time schedule of the activities

Activities in November/December 1989:

6.11, 1989

7.11. 1989

e./9.11. 1989

10,11, 1989

11. - 23.11. 1989

24,11, - 3,12, 1989

4,12, 1989

5.,/6.12, 1989

flight Berlin - Vienns end briefing at
the UNIDO/Viennas

flight Vienns - Moscow with 24 h stey
in Moscow becsuse of no flight of the
Korean Airweys

flight Moscow - Phjongjeng

tirst contact and negotistions with the
UNDP-office snd the Korean partnesr

technicel discussions with the PEORC

participation st the technicsl discussions
between the offerer of the pilot equipment
end the PDRK-side

final meeting between the PDRK-side, the
UNDP-office, the offerer of the pilot
squipment and the consultant

fly-bsck Phjongjang - Mescow - Berlin,
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Pyongyang 1989-12-06
Minutes of the meeting about the project
Essential Oils UNIDO-DPFRK
trom 89-11-35 to 89-12-C6

Participants:

ﬂr.Lahgpr UNIDO-consultant
" Mr.CROL director of P.K.0,R.C.DPRK
'-Hr.Li head of essential oil laboratory of

2,

3.

P.E.O.R.C. DPRK
Mr.om electrical researcher P.E.O.R.C. DPRK

Mr.Dr.Eng.Hlacke project chief KCA DRESDEN. GDR

Mr, Mancke specialist projectaunt of electrical
equipment and automatization KCA DRESDEN
GDR

Mr.Mun interpreter

Plaée of the meetling:Pyongyang. DPRK

Fixing and aims were the examination of the GUR-side offer
under the actual local conditions by the GBR-side and first
technical discussions beteen the DPRK-side and GDR-side in
preparation of the contract meeting.

4 .Documents and samples which were handed over

4.1 pocuments handed over by the side DGR-side to the LPRK-side

L,

- technological scheme (draft)

vacuum film evaporation plant
drawing number 0134 ,01-02,1(0)

- technological scheme (draft) bench scale vacuuum rectification

draving pumber 0134,02-02,2(0)

- connecting points (draft)' table lilocalization

2 Pocuments and samples handed by the DPRK-side over the

GDR~-side

- deslign sketch

top of the vacuum evaporation 1YVl
drawing number 0134.00 -00.4(4)

- data for electrical equiment
- characterising values of water
-~ sample for tube DN25 which will be used tir filling by the

DPRK-side

4 Documents elaborated together by the LitKf=and GUR=-side

- site plan, drawing number 0134,00 =0V,1(2)
~ installation plan of the total plant

Arawing number  0134.00 -00.2(3)
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~-scheme adaofption (proposal of the DPtK-side)

drawing number

Se RCSﬁltl

0134.00-00.3(3)

The results - ave contained in Appendix 1=5.

6. Measures

Both sides have to do the fol%oving moasures in preparation
of the countract nsgotiation.?he documents will be handed over
and villbe sgree Juring the contract meeting.

6.1 Measures af the DPRK-side

- appendix 3, point3
- appendix 3, point 11

6.2 measures of the GDR-side

- appendix 3, point3
-appendix 3, pointh
- appendix 3, pointh

7. This minutcs comsists of . 43 pages.

Part of this minute are also

- appendix 1:
-appendix 23
- appendix 33
- appendix 4 :
- appendix 51

8, This minute is
of them

- 1 specimen
- 1 specimen
-2 apecimons

DPRK~side y/
/

UNIDOQ-=side

\

plant conception & 1 pages‘
technology 5. pages

machines and equipment/ pipes ( 3 pages)
electrical equipment/weasurement

and conirol 1 pages;
realization 1 Ppage

made in 4specimens writien in rnglish language,

for UNIDO
tor DPRK-side
foo GLUR~ side

-
-

GNDR~side

/

,(;L LYY \ [ -
/




1.

8.
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Appendix i: Plant Conception

The site plan, drawing number 0134.00-00.1(2), is the basis for the
contract talks, the following projecting by the GDR-side and the activit-
ies by the DPRK-side.

The DPRK side declares, that the experimental plants have also to work
in winter. Bspecially by reasons of the technical safety the installation
of the experimental plants of vacuum-evaporation and vacuum-distillation
is not possible in the laboratory building. So an equipment hall must
be built.

The installation plan of the total plant, drawing number 0134.00-00.2(3)
is the basis far the ocontract talks, the following projecting by the
GDR-side and the activities by the DPRK-side.

All construction performances, for example the erection of the equipment
hall, constructive changes of the machine room and the pulling down of
the cement store, will be made by the DPRK-side.

. The GDR-side will hand building temms for construction planhing and execut-

ion to the DPrK-side after the sign of the contract, which consist data
for the equipment hall and the machine room.

The GDR-side has follow demands on the erection of the eguipment hall,
vhich will be executed by the DPRK-side:
- minimal temperature in the yoom 5°C
- ventilation
- npormal lighting installation in the hall

The DR-side has follow demands on the execution of the machine roam,
which will be executed by the DPRK-side: '
- minimal temperature in the yoam 5°C '
- normal lighting installation in the room

Especial technological 1lighting installation( for example for sight
glasses) will be delivered by the (@DR-side.

The GDR-side will hand terms for ventilation planning and execution
of the equipment hall to the DPRK-side after the sign of the contract.
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Appendix 2: Technology

1. Vacuum-evaporation

1.1 The DPRK-side certifies the part vacuum-film evaporation the tech-
nological scheme, drawing rmmber 0134.01-02.1(0) with the remarks accord-
ing to point 1.2 to 1.97.

1.2 For the ocontrol of the flow conditions in the evapox:'ator the DPRK-
side demands each a sight glass at the top and at the under part of
the evaporator 1Ei. The GDR-side will investigate the realizability.

1.3 'Ihevalveintheproductpipebetweenﬂremsel 1v2 and the evaporat-
or 1E1 will installed in the operative region (level % Om) .

1.4 The measurement PI (far) is not applicable in the vapor pipe between
evaporator 1E1 and condenser 1Ci.

1.5 The vessel 1V7 will installated deeper than the vessel 1V3.

1.6 ‘The DPRK-side demands the following changes to the vessel 1V5:
- cobling jacket at the bottom
- lateral instaliated measurement T7 {local).
The GDR-side will investigate the realizability.
There is not any cooling coil in the vessel 1V5,

1.7 According to point 1.6 the cold water goes in follow order to the
equipment: ' '
vessel 1V6 - vessel 1V5 - cooler 1H1 - condenser 1Ci
1.8 on the basis of experimental experiences the DPRK-side demands the
erection of the top of the evaporator 1EI according to the sketch,
drawing number ,0134.00-00.4(4).

The GDR-side has opposite experiences of ‘the erection of the evap-
orator top.

Under the reservation of the welding technical realizability, the
GDR-side 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 GR-side does not guarantee
for the distribution of the liquid in the evaporator pipe and so far
the performance of the evaporator.

1.9 The measurement LI (local) at the vessels 1V5 and 1V7 will be made
as two opposite ablong sight glasses (with technological lighting).
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1.10 The value HB is mot applicable in the air pipe to the vacuum pump.

1.11 A measurement TIS and a control valve will installated in the pipe
of the warm water supply.




1.12

2.2

2.3

2.4

2.9

2,6

2.1

‘the GDR-side will investigate the realizability of i cooling coil in the

vessel 1V6 to miniwize the 1nading of the vacuur pump 171 with n-hexane,

Vacuum generation 1 for the vacuum evaporation

The CDR-side has not uny offer of a producing firn of pwaps for thic

case of application.

un the basis of the exveriences of the DPRi-side with this system cf

mediums both side come to an agreement to the follow technological

solution,

_Series connecticn of a adsorption plant for the vemoval of vaperc

of n-hexane from the exhausted air and 2 mechanical vacuum pumd vith
0il lubricetion according to the sketch, drawing number 01340353
().

- Aetive conl i the adaarbers, The desorption will be made by stewm
an¢ following drying with compressed ajr. Both mediums will taken
from the nlant of the CDR-side,

“The exhausted air that gets to the mechanic:l voiruum purd iz free

of n-hexane.

The DPRK-side has ot some experiences of the adsorption of n-hoexane

by active coal under vacuum.

2
The ~dsorpticn plint with A base surface of ix2in” will instullated

in the equipment hs1l at the south wall,

The complete adsorption plant is not in the deliveries and services

of the CDR-side.

Both sides agree follow conrection points for the adsorction nlant. @
_vzcuum pive at tne pine cerpection of the vesscl 1vb.

-vacuum pipe at the recoil valve of the vacuui numop 1p1

~compressed air pipe at the sipe connection in front of the dryer '

-gteam pipe at the pipe conncction in front of the rectification 251

Phe reduce of the pressure of compressed air and steam te the vulves

that are necessary vwill be made by the DPRK-side, '

The GDR-side will deliver the connecting vacuum pipe petween the vessel

1V6 and the:vacuuﬁ pump 121 and the valves between the vocuwn pipe and




2.8

3.1

3.2

4.1

4.2

4.3
4.4

4.5

4.6

and the adsorption plant according to sketch, drrawing number

(total 16 valves).

fhe GDR-side will deliver a mechanical vacuum pump with tne possibility

of continious charging of fresh oil.

" Analogous with appendix 2, »oint 5.2 the CDR-side will give follow

proof of guarantee during the performance cperation:

— vacuum and exhausted quantity that are necessary with 1ir without
any other products.

- continious charping of fresh 0il during air operation with air with-

out any other products.

Cold generation

‘fhe DPRK-side verifies the part cold generation c¢f ine technological
scheme, drawinz number n134.01-12.1(0).

According to the actual situation an air-cooled compressor will bhe

delivered.,

Vacuum rectification

‘"he DPRK-s*de verifies the part discharged vacuum vectification of the
technclogic»l scheme, drawing nuiber 0134.01-02,1(0) urder tne remarks

according to the points 4.2 to 4.17.

The NPRY-side did not set the exact comnound of the fracticnating
natural essentizl nile and of the wroducing fractions} So the Gbr-side

1
has designed thc rectification plant as a vacuun rectification of canen-

tial oils,processed in the GDR.
Both sides come to an agreement to A packing; high of the rolumn =Ah.

‘'he DPRY-side demands a direct charging of stean into the hottom of
the column for the cleaning of the plant when the rrodicts will be
charged.

e CDR-side will consider this demand of the PPRJ-aide. ‘The exact
technical solution will be decided by the GDi-side in asvoement with
specialists of the GDR. '

whe measurements (1 (local) arve not applicable =t the vessela 2¥1.1
and 2V1.2,

itach ¢f the vecsels Vi1 and V1,2 get A mens wreiment oI with 2 Lecnnidal
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realization according to appendix 2 , point 1.9,

4.7 The DPRK-side demands the installation cf a sight glasses under the cocler 241,
The GDR-side will investigate the reallizabidity,

5. Vacuum generation 2 for the vacuum.rectification

5.1 According to appendix 2, point 4.2,-it isn’t known exactly, which mediums can
get into the vacuum pump 2P|. Thereforethe GDR-side can't select exactly this
vacuum pump. _
5.2 Both sides come to an agreeneﬁt tafgié:éf-echanical vacuum pump with o0il lubri-
cation and the possibility of continious charging of fresh oil.
The GDR-side will give follow proof of gﬁarantee during the performance operation:
-vacuum and exhausted quantity that are necessary with air without any other
product.
~continious charging of fresh.oil duriﬁg an operation with zir without ary other
product.

6. Steam generation

6.1 The DPRK-side verifies the part steam generatlon of the technoloﬂlcal schanme,
drawing number 0% 34,02-02,2(0) under the remarks according to the points €.2
and 6.3.

6.2 The oondensal return into tﬁéﬁéﬁqqnféeﬁéi;ior 2N1 ahd- so ‘the céoler 2H2 are”
.. not _applicable, ” : T
6 3 The use of steam generator b b dbpends ‘'on the quality of the charging drinking

water, The GDR-side will investigate:the -use of the steam generator 2Ni1 aiter
the handling of analysis of drinking'water to the CDR-side bf the DPRK-side.

7. Control air generation
7.1 The DPRX-side verifies the part control air generation of the technological

schame , drawing numbor 0134,02-02.(0) under the remarks zccording to thc
points 7.2 and 7.3.

7.% "The compressed air {or regeneration of the adsorber: (see a2 :pendix 2, ncint
2.2 and 2,6) will taxer in front of the dryer 271.

7.3 The compreszor 212 wit= without oil, Therefor the oil sep-rator 27 is r:t

annlicable,
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Appendix 3: Machines and equipment/pipes

1.

The products wili filled in standing bands:

height 0.0 mm
diameter of the band 600 om

diameter of the opening 57 mm

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 expenditure of coals, which are not calculated
in the offer.




3.

10.

11.

In opposite to the original terms the DPRK-side changes the temperatures
of the warm water for heating of the evaporator 1E1. With that the
DPRK-side can use the vacuum evaporator in a broader field of purposes.

The GDR-side accepts this change of the terms.

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 following way of the agreement of the design
documents of the evaporator 1E1 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
1Vl 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.

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.

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.

The data of drinking/ccoling 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.

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

Viscosities of the products:

- CP3 : the viscosity of the mixture wax/gexan is not much higher
than the viscosity of water at 20 C.

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

The DPRK-side uses a bowl of 300mm high gor the reception of the
refuse of the rectification column 2C1.

The put out of the refuse from the rectification column 2C1 (see CP9)
is vertical by a valve DNB8O.

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, There is not a danger of eartiquake in Pyongyaug.

13. Main wind direction: Nw in winter
SE in sumwmer

14. Maximum velocity of wind: 15m/s in summer
5_Tm/s in winter

15. Air temperature and relative humidity
Twmax=32"'C in summer

R.humidity =90% according to 32'C
} Tmin= -17°'C in winter




Appendix b: plectrical equipment /measurement and control

1:The DPRK-side verifies the conception of the electrical
equipment of the GDR-side with the femarks according to the
points 1 to 13. and 14, :

2. The connecting point of the electtical enerygy is in the electri
- cal cell of the GDR-side.

3. The DPitk-side has to put the following wire to electrical
connecting :poimt -}

- Jjphase
= 1 neutral wire
- 1 protective wire

L. The voltage betweon 2 phages wust be 380v.
The voltage betwecvn the neutral wvire and each of the phages
must be 220v.

5. The DPRK-side has to earth the star point of the transfor-
-mittor., .

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

7. The DPRK-side has to design the earth connection.
The DPRK-side has to put the constructivave foundation earth
to the electrical cell of the GDR=-side.,

8, The DPRKk-side calls a maximal voltage range of +10% and -15%
at the elecirical connecting point.

9, The GDR-sicde has to guarantee  that the electrical plant will
be switciied off at excess voltage or undervoltage.,

10, THe switch on ol the electrical plant must only be by hand,

11, The normal lighting of the equipment hall and the machine
room including the electrical cell will be delivered by the
DPRK~sid.1, Especially technological lighting will be delivered
by the GLR-side,

12 TheDPRK-side verifies the measurement and cont?ol conception
) of the GDR~s’.de with the remarks according to peint 13.
13, The DPRK-aide wants to get preverious ball valvo as rohtrol valve.

'RiK-side is the basis
. data for electrical equipment of tho DI
H 32; the contact talks, the following projecting by the GDR=-side

and tho activities by the DPRK=side.




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 «will be
given to the DPRK-side 3 months after the sign of the contract.

2. The installation of the compact units vacuum evaporation and vacuum
rectification will be made by pulley blocks hanging 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 : 230V

max. voltage 200V ... 210V

min. voltage : 180V

resistance to earth: lower 5 Ohm
breaks: about 10 ms., 3... 4 times/week
max. frequency : 60Hz

norm. frequency: 58 - 59Hz

min. frequency : 55Hz

max. current : 220A




Annex 4

Freliminary specification sccorcing tc the project docurment,
snnex III, equipment list, cotegory 1, for the position 7, C
snd 9 leboretory gless, laboratory-materiels esnd consurer-inputs

to point 7:

Laberatery alas devises

beakers different sizes (2C ml to 1 1)
Erlenceyer cdifferent sizes

l1=-nose, 2-nose, 3-nose rocunc flasks

boiling caspillaries

recucers

reflux ccocncdenser

titrate flcsks

pipettes cdifferent sizccse
gracuotes cylincers/

meesurinc gless 1C rnl te 7217 1l
funnels

Fluos

gravity clzeces
beaker covers

teet tut oz

cless roec
rorceleirn crucillces
frits

sucticn flacks
veluretric flecel
crxcecovers
burcttes irncl, micrec rerettec
rycremeter cifferernt sizcs
Clevercer eppercte

(L)

te peirt &

hexenc zcetic enhycride

benzenc sodium escetate

ether hydroxyl smine chlor hydrate
ethenol bromthyrcl tlue

silics gel for chrermctography
aluminz fcr chromatocraphy
origincl titer substance for n/2 KOA, H2S04

Advice on the supplier of chromatcaraphic reference materiel:
Bergokzdemie Freiberg / GOF.,

te point ¢ cther prorcscle

sutsicemce Lolornce {aze, te “cbr r Vostpbaold)
teotin i Lthes

sretuli

thereoraoter:

Feze cf ccecler
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