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SPORT 

M nission to Thailand, between 11 and 16 March 1971 hy M.C. Vergheso, 
Chief, Fértil i tart, Pesticides and Petrochemicals Industrie* Section, 
UMIDO, Vienna and Mils Ram triceon, Industrial Development Field 
Adviser (tWIDO), Bangkok. 

I.      JITOWffTsff 

1. This report oovers the visit of M.C. Vergheso, Chief, Fertilisers, 
Pesticides and Petroohonioals Industries Section, UMIDO, to Thailand 
between 11 and 16 March 1971 end his nission undertaken jointly with 
Mils Msjas-Cricson, UNIDO Industrial Developnont Field Adviser, Bangkok. 

2. The nission was initiated by the Applied Scientific Research 
Corporation of Thailand (ASRCT), taking advantage of Mr. Verghe*«*s 
presence in the area.    •* 

3. The nejor task for the nission was to discuss with the A8MCT/TMI 
offieers and the nanaganont of the Chenlcal Portili ser Co. Ltd. 
(Mr. Bassi Irioson's letter, with attaohnents, to Mr. Siddiqul of 
19 February 1971 refers to). 

4*      Discussions related to the work of the Pert 11 i con, Pesticide« and 
Pctroohenieals Industries Section at UMIDO Headquarteri war« also held 
with offioers of the Ministry of Industry an well as at ICAFB and with 
the Association of South-Bast Asian Mations (ASSAM) Study Oroup. 

5. A list of the persone net with and th« industries and institutions 
visited is appended as Annex 4« 

6. Latest Inf omet ion regarding the UMIDO Special International 
Conference, seheduled to take place in Vienna in June, was five» to 
Dr. Viohitvong M. Poabhejara, Director of Industrial Icononios and 
Planning Division, Ministry of Industry.    Dr. Viohitvong oonfimed 
that tile intention was that either the Minister or tho Deputy Minister 
of Industry would lead the Thai Delegation at the Conference.   The 
Uhdsr-Seoretary for Industry, Profossor Tos Burning and Dr. Viohitvong 
would be nonbors of the Thai Delegation both at the Industrial Developnsnt 
Board (XSB) and tho Conference. J A oopy of the latest UMIDO Aide- 
Nés» ir* (M0.6) and Prose Releases IDO/281 and IDO/268 concerning the 
Conference were handed over to Dr. Viohitvong. 

*/   lr. Verghese undertook an SIS mission to Bums fron 3-11 March 1971« 
«•*/ Inf. Mr. Risi Brioson*s letter to Mr. Lurid of 11 Raroh 1971. 

~w* 
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?.     The mission wish«« io placo on record ita appréciation of ib« help 
and kind services received fro« the Resident Repräsentative and all other« 
«AM« they net and for their will in« co-operation. • 

IX.    Aaaliod Scientific Research Corporation of Thailand ¿A8RCT) 
and the Technical Romearon Institute iTRl) 

ß.     The A8RCT came into belüg by Ao-t B.E.  25O6 in May 19*3 and bécane 
functional in July I964 with the Pristo Minister of Thailand as the 
Chai man and a Board of Ooveraors and the Director General to fuide 
its activities.    The TRI which is financed by UKDP and for which »ISO 
is the Executing Agency, oanc into being after the plan of operation 
of the project was sifftted on 19 Movosber 1964.   The TRI is > part of the 
ASRCT just liko tini 1er research institutes for agriculture, development 
studies and environmental research (Annexes     7 and 8 - Organisation 

charts of A8RCT and TRI). 

9. Tho TRI *n* contacted by tho Chemical Fertiliser Co. Ltd. of 
Thailand to assist the company in improving its production levels and 
solving various other problems oonnected with its operation.   As TRI 
was set up inter alia to solve technological problems encountered by 
industry, such assistance would form part of its terns of reference. 
Therefore, the Reo oar oh Director Qencrel of ASRCT, Dr. Pr adlet h Cheoeakul, 
Dr. Kasem Balajiva, Managing Director (TRI), Br. CL. Wrcmshell, UIISO 
Adviser/Project Manager (TRI) and Dr. C. Chu, UMIDO Adviser at TRI 
weloomed tho opportunity to provide the assistance requested. 

10. fir. C Chu Mads a visit to the chemical fertiliser company production 
plants at MM Noh, Lsmpang in the Norther Province fron 3-4 February 1971 
and nade a report dated 12 February 1971 (man«        3, Contact Rote 

Mo. 14/36). 

11. This note was transmitted to UMIDO by Mr. RBJBS Frioson attached to 

his letter of 19 February 1971 •   He also requested thct after the 8X8 I 
Mission to Bun» by Mr. M.C. Vergasse, UIISO senior staff «ember, between 
2-11 March 19711 he visits Bangkok (11-17 N**oh 1971) to have discussions 
with TRI and other institutions end bn th& requiremenfs cf.specialist % 

assistance to the Chemical Fertiliser Co. and for long-tens planning for 
the further expansion of the fertiliser industry in Thailand and other 
natters.   It was also felt that the experience of the staff member in 
planning and executing a large fertiliser project in India based on lignite 

oould be aost helpful. 
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12.   Based en the above request th« »iMion to Beagkok MM undertaken 
and a preliainary seating MI hold in TRI in th« afternoon of Friday, 
13 «arch 1971 to plan further eoi ton.    After a Miri«« of the situation 
in the Cbenioal Fertiliser Co. by Br. kasea and Or. Chu, it was decided 
that MOM». Verghete, Itaaro-Ericeon and Er. Chu riait tao plant at 

•M HOB on 14 and 13 Karon 1971-    It «an alio decided to hold a final 
sseting on Tuesday, 16 Naroh 1971 at Ttl and to invito tho Manaffinf 
Streetor of Chen i cal fertiliser Co., Mr. Kraiari Chartikavanij io an 
to convey tho findings of the teas* s viait to th« plant.    T*I handed 
over a largo nusber of background doeiaaonta on the Che»i cal PtHili aar Co. 
in particular and «he fort i li Mr situation in general in Thailand.   These 
aooeaanto aa well an thoao   obtained fro« other sources and at the Mae Koh 
niant are listed under "Liât of •efereneea". 

"T fiitt it tirr fflanitmi rir"**-»*>•LtA- 
1J.    In 1954, a aeni-autonoacm body called the Lignite Taeisal rower 
Organisation (LTFO) «aa foraed by the Oovemnont of Thailand to utiliae 
the ligalte deposita at Hae Koh, »ear Lanpeng, in the Morthem Frovtnoe. 
The first «tage was the construction of a 12.5 K.M. atea* generation 
plant union wee oossleted in 1959 «* electric power wan sappile* to 
ChleagKsi and to Tasase for oonetruetlon of the Baniphol San.   The nane 
of LWO wan ohangod later to the Lignit. Authority (L.A.) and ita 
osarter altered to perait a wider field of opération including fertiliser 
prodvot ion • 

14- The hydro-electric faoilitlen nt Tasse« want into service in 1964 
disuniting tha ased for power from Hae Moh and henoe the stem 
generation facility bjcee« superfluous.    Consequently, construction of 
n fertiliser ooaplea/cn the stripHBtned lignite wan proposed and 
aooepted by the Oovcrnsent. 

15- The fertiliser oosplcx was to us« the lignite as nined oontaining 
3af Misture, \2-l% ash, tJ/> volatilo natter, s.jf sulphur and 25* 
fixed carbon.   The tosperaturo at whieh the lignite ash salta is arassi 
IJOOV   Bequlred e teen in ediition to stew generated in the oosples 
SM to be supplied by th« Mae «oh stesa genemtios plant and electrie 

»fans the asse source as well M the Buniphol Ses. 
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li,   the oirarall oontract for deeifa enfin^erinf, «apply of equipment, 
coae traction and trial raw for tit« ooaplex «are fawn to a oonortiM 
of V. German firma with Uhde eervinf M th* prim« contractor and 
fl. Orla* and Co., a trading and engineering fina in Bangkok» acting 
a« looal afaitta.    fa« Caealeal Fertiliser Co. la Oovena^t-owned to 
the extent of 6ÖJC (Ministry of Finance) and the rait ia owned by privat« 
•actor, namely individuala, bank«, «to.    There i« a larga loan from ta« 
Kraditanatalt Wiederaufbau, wm which ia being repaid by ta« company. 
UM total invaetaoBt for ta« projnet la eatiaated to b* 350 aillion 

9M plant wan to produco tao following producta 
(26,000 tona nitrogen in product« per year baaed oa J30 working daya)t 

Aamonin 33,000 tone/year   (. 27,000 tona «) 
Urea 26,000 
Sulphuric aoid 48,000 
JaacaiuR «ulpaat«. 63,700 (All ia renata figurât) 

Tae prooeee«« employed, the capaciti«« of ta« unite, raw aaterial 
requiraaenta and tha firaa involved are given ia «ele» 1 
(refor flow anaet Annes       14). 
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Km«i of fii 

fahl« I 

i, proco«««« and products 

ISM of f in Process Raw «Ateríais 
Sr day par/oar 

.    TM     1    tinsi 
1. loppa*»       ;   lignite drying 

oxygen gosifi- 
cation, 

.   gas cleaning 

2. Unas '  Air séparation 

3. Shell AS1P solution 

lignite 
!2?0 i 

air 

Product« 

4. Halbere       '.   Synthesis gas       . 
compression ! 

I   (vertical- 
\   reciprocatine)     ! 
•  »ax. 450 kg/oa2 

6. Ufedo !   Co-conversion       j 
j   24 *g/°»2 
'   lincio shift 

conversion 

7. UM« I   OOg - removal 
'   water scrubbing   : 

21 kg/e»2 ! 
,   Pinal purifioa-   i 
1 tlon copper 

liquor wash 
110 kg/ea2 

8. QMS ;   teutonic, 
synthesis 
•cdiUR 
pressure 

'  450 kg/o»2 «*x. 

9* Stasi-   t Once through 
Garbo«   < or partial 

| recycle 
, urea procoss 
! Sttl 

10. Lurffi |  Sulphuric acid      49 

11. Urfi !  ^asoniu« «ulphate 50 - «3 
146 -«2804 

°2     »2 
Sulphur 
4-5       I 

100 33,000 

85 

146 

193 • 

28,000 

48.000 

63,700 
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1?. Th* plant MOS completed and started production in I967 under the 

MM of Chemical Fertiliser Co. Ltd. (CHEMFERCO). The estimated total 

ooat of the project is a.out 17-5 million US dolían. During the first 

year (1967) of operational the plant faced poner shortages resulting in 

low production. By June I968, howovor, the unsold stock» reached over 

35,000 tons partly due to unrestricted imports of lower-priced fertilisai«. 

The Government therefore banned imports of ammonium sulphate and urea 

and tho plant sold the products and reduced the stocks. Howover, 

production and salos did not reach full capacity and targets. Although 

the factory again attempted to increase production in 1970, none of the 

units could achieve designed capacity for long periods as seen from 

figures given in the Table 2 below (which is an analysis of production 

figuras for 1970, Annex  17)»- 
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¿WÊlyi» of wttwtim UM of plant« 

(sffcetwm «••) 
rar 

ftw 

«pp*& 

a. 5© 
41.09 

.00 
36.09 

37 
60 

If 

41 

* 

#3 

It 

00 

00 

00 

1} 

67-83 
4T.00 
9).oo 
16.00 
36.00 
63.00 
15.00 
».oo 
67.00 
94.09 
41.00 
41.00 

405« i 

m tot 
THHEKF? 

•ulphftt« 

4ttiflM4 oQMoity 

60.29 
46.00 
26.00 
20.00 
32.00 
55-00 
34.00 
34.00 
44.00 

44.00 
39.00 
25-00 

466.29 

39.66 

0CK«l2)t 

63.79 
47.00 
27.00 
31.00 
37.09 
56.09 
35.00 
41.00 
54.09 
49.49 
#.49 
16.09 

492.79 

41.07 

ft.    A» 

vi 
t 

m 
4 

3* 

I 

4* 

3 

t 
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If.    In Table 3 «re given figures to show whether the units if ever 
operated at design oapacity ana if so maximum capacity attained and 
»hat % of designed oapacity iras attainod.    The table also gives the 
awsber of days «ben there was no production and £ of down-time based 
on 330 working days. 
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(») m °f m im 
Ammonia plant qevar attained designed capacity 
Sulphuric acid plant never attained designed eap&city 
A.S. plant attained design edoapaoity during j dan« 
Urea plant attained designed capacity daring 5 djys 

(*> m rtf a° °Pl1ff«fff toft 
Ammonia plant did not produce 26£ of days 
Sulphuric aeid plant did not produce 19J? of days 
A.S. plont did not produce 37% of days 
lire* plant did not produco 42$ of days 

(e)   Based on the maximum production attained during one day in each month, 
tas following possible average production oan be Attained 
(theoretically)t 

(1) (2) (3) (4) 
Possible maximum Based on Based on(l) Based on (2) 
production T/D highest % of desig- % of 
Based on maximum production ned capacity designed 
production of ono of any day capacity 
day each month 

{average) 
Ammonia 66.5 93.78 66.5 94 
Sulphuric sold 125.0 139.44 85-6 96 
A.S. 170.2 194.50 88.2 100 

Urea 79-5 88.95 93.6 IOO.5 

20.   Aa analysis of tho reasons for the shut-dotsi of the units during 
1970 rovsals the following (refer damages or troubles of fertiliser 
plant, Annegare 17)t - 
Qaaifioation 

- Hooking by slag of gasifior 
- Overload of lignite foed sorew units and automatio shut-down 
- Damage ta ash extractors 
- Leaks in gasif isr bottom part 
- Defect in tine' relay of lignito service bin 
- Back fires in gasif i er 
- Short supply of lignite 
- Blocking of boiler tubas and boosters 
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- Breaking of second atage piatone of both syn gee eoapreesors 
•- Defect in copper »olution pump 
- Short circuit in 2900 JC.W. aotor of aynthesia gee eoapressor 
- LeeJc in iater-ooolora of ocapreeeor 
- Breaking of valve platee of eyntheeie gas ooapreeeor 
- An   tutometic trip-off of comprensor Motor due to atarting overload 
- Leak in stuffing boxet of circulating oosipreesora 
Air separation 

- Defeot in four-way valve of regenerator 
- «fearing of carbon brush of exciter of 2.2 M.W. eotor of air-turbo 

ooapreeeor 

- Leak in first and aecond stage interooolar of air-turbo ooapressor 
- Defeot in regulating valve of regenerator 
- Defeet in blow-off valve 

Benage to Bsoher-Uyea Turbine 
Damage to Thruat bearing« of Turbine 
Defeot in Turbine regulation aeohaniaa 
Autoaatio »hut-down of Turbine 

Insufficient aaaonia 
Repair to uroa.roaotor 
Defect in aaaonia high prosaure puwp 
Defeot in flow meter of liquid aaaonia 
Autoaatio shut-down of 002 ooaprJSBor 
Defect in GOg drying unit 
Leak in safety valve of m. high proeeurs 
Blow-out of high preature line fro« urea reactor 
Leak In gas oooler pipe of 00, eonpreaaor 

Storage oapacity full 
lef eot in valve of aulphur puep 
Damage to sulphuric acid pipe to drying teak 
Defeot in emiten sulphur puap 

*   Insufficient esnonia aupply 
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Power itati on. sub-station. Yaahco power line 

- Temporary earth fault 

- Reverse power relay in power plant 

- Short circuit in switch gear 

- Yanhee power line fault 

- Break-do»« of secondary of super heater in power plant and henoe 
no steam 

- fiioiter trip due to testing exciter of synthesis gas compressor 

- Lightning on 11 If line from powor station 

- D.C. earth fault 

21. airing the visit of the mission to the ehomical Fertiliser Co, Ltd. 

on 14 and 13 March 1971 at Noe Mon, Lampang a detailed discussion with 

•ost of the key personnel (for list of key porsonnel see Appendix 11) 

took place.    Mr.  Somnuk Prdithsvr-ny, Acting Works Manager, took the 

party to visit all the plants, the power station of the Lignite Authority, 

water storage and treatment area,  ehomical laboratory and workshop.   Some 

parts of the damaged second stage piste« and rod of the synthesis gas 

oompressor and the hurst high prossuro pipeline-exit of the urea reactor 
were also examined. 

22. The inspections of tht> plants and discussions further confirmed 
the following! - 

(a) Operations, maintenance and safety manuals are not readily available. 

Instruction booklots on maominos and instruments, detailed drawings 

and blue-prints are missing.    It is essential that top management 

get in touch with either the prime contractor Uhde or the suppliers 

of individual equipment and get enough copies of drawings and 

manuals. 

(b) Essential and oritioal spareparts for machines and instruments are 

not available.    As examples,  it may be pointed out that special 

bricks for lining the lignite gasifior, thermo couple elements for 

measuring temperature, piston rings for synthesis gas   compressors 

and C02 compressors, gland housing and stuffing boxes for synthesis 

gas circulating compressors,  are not in stock. 

Order« must be placed for such oritioal items immediately and a 

minimum «pareparts position established in the stores. 
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(c) Maintenance» work, ospooially-planned preventive saintonanceMBuat 

be instituted.    Instead of waiting for a break-down,  inspection 

and maintenance on critical items must be carried out periodically. 

The workshop must be bettor fitted and the instruments repairs 
must be tightened. 

(d) The continuous supply of cooling water, de-eUaeralised water for 
boilers, jteam and power should be ensured. 

(e) Studies on corrosion, water troatmont, etc.  should bo started. 

An instrument to measure thic'.cness of high pressure pipelines 

while under operation must be immediately bought and used. 

(f) Efforts should be made and steps taken to retain trained key 

personnol in the Mae Moh area.    Higher scales of pay, bonuses, 

training abroad, facilities for schooling of children, 

recreation facilities, etc. aro some of the steps necessary. 

In-plant training programmes for operators, maintenance men, etc. 
•net be instituted immediately. 

(g) The oxygen gasification plant and especially the Koppers gesifior 

seems to be the biggest bottleneck   in attaining continuous 

""fâX Kni^ana-confroî'oHnr1 °f *-»««*«•. i»«P«ctio» of 
the/gasification process as such are essential.    The g—^ffl.or 
Platin»   «.   it[   |I|atff   eoMtitut««   i 

Of the whole production system. 

23. In this connexion the detailed inspection notes prepared by 

Dipl. fog. H. Fliess of B. Grimm and Co.  (Annes       21) and the 

Contact Bote No. 14/49 (Annex       22) prepared by Br. C Chu of 

TBI who was a member of the mission who visited the plant, are 

very illuminating and worth serious attention of the authorities. 

24. The mission on return to Bangkok met with Mr. Kraifri Chartikavanji, 

Managing Director of the Chemical Fertiliser Co. and senior offioials 

of ASaCT and TOI.    The findings of the mission were verbally 

reported and short-term and long-torn plans for bringing ftp the 

production of the Mae Moh plant disoussod. 

25. Tne writer of this report and Dr. Chu of TRI Inter met with 

Mr. fliess, Manager of Engineering Department of B. Oris» end Co. 

of Bangkok.   Grimm and Co. as stated earlier were the main agents 

for all imported equipments of the Mae Moh plant.   Mr. Fliess siso 

recently made a survey and report of the difficulties in the 
operation of the plant. 
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26.    It it the feeling of the mission that the Chemical Fertiliser Co. 

should make use of tho experience and services of the Qriran and Co. 

in obtaining operation and ranintenanco manuale, blue-prints and 

detailed booklets on all equipments.    All ordors of sparoparts can 

bo channellod through this company if a mutual understanding is 

reached.    This procedure may be quicker and choapor in the long run. 

Anyway, such oo-oparation should bo investigated. 

IV.    Dopartmant of Science 

2?.    Discussions were held with Dr. Charo on faahMttfsi, Chief 

Division of Physics and Engineering, Ministry of Industry (Annexure 27) 

in which Riss Oonsombat (who took part in UNIDO plastics training course 

fro« 14-27 Soptember 1970) and Mr. «allden, Project Manager, UHIDO SP 

project MSI (Thai Industrial Standards Institute) took part.   The 

following subjects were discussed and the conclusions and recommenda- 

tions are given belowt - 

(a) As per letter No.362 from Mr.  Ramm-Ericson to Mr. Siddiqui dated 

18 March I97I (Annex       26) it was conveyed to Dr. Charo on that, 

with reference to the advance copy of the job description for a 

six months 313 expert - mochan i cai engineer or chemical engineer 

(plastics equipment and machinery oxport) and a list of equipment 

for plastic study and testing (Annexas     29 a and b), the assistance 

in this field be initially provided by the tWIDO/ECAFE Regional 

Adviser on Petrochemicals when he comes on board.   Mr. H. May, 

staff member, nay also visit Bangkok in this connection after his 

proposed mission to Rangoon. 

(b) Bagordine the request for an economist (plastics market) for which a 

draft job «inscription was sont    with Mr. Siddiqui»s letter of 

10 Horestbor 1970 (Annex       10) the Board of Investment is interested 

la the servi ces of an expert under SIS to assosss and make recomman- 

dations concerning the development of Thailandia plastics industry 

along the lines of the draft job description attached to 

Mr. Thmas ffrlcson'i letter of 1 March 1971 to Dr. Annuay Virava« 

(Board of Investment) copied to UNIDO. 
H~n, fr, ^^^4^ to «.t am affisisi ram^.t. 

1 
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V.      Aaaoolation of South-Kit 

21.    Bísoussiont were hold with Br. 0. Kanau,. te« loader of the 
ASSAI Study Group in which Mr. Karaoglan of tho Study «roup and 
Mr. 8. Skouuel, systems and sarkcting consultant, UsIBO, Bangkok, 
participated.   Dr. Kanau   pointed out that the fertili aar industry 
has bean identified as one of the n-vjor industries to be studied 
by the tea« for tho «enber oountries - Indonesia, Nalaynia, Philippines, 
Singapore and Thailand.    Dr. Kanau also stated that based on their 
preliminary study, furthor atudies in depth are necessary.   Fer this 
the services of a fertili »er industry specialist fro« 1WIB0 under the 

SIS progresare for aix months was indloated. 

2a.    A project description (data sheet) was prapered and sent to 
Br. Kanau along with a letter from Nr. na— ffrioson dated 12 March 1971 
(latter No. 175) (Annex       30 a and b).    In that letter Br. Kanau has 
bean requested to approach the ASIAN* contact officers in the five 
oountries.    If positive response la obtained, «»en the Oovermint 
endorsement of tho project should be submitted through tho fornai 
onannols (the teohnicnl assistance co-ordinating bodies of the respective 
govarsnonts) to the «IBP Resident Representative of each country for 

forwarding the roqueet to WfDP and UNIDO Headquarters. 

Lt_ 

vi. lnrnH" fmatitTi in 
JO.   A nsatinf was arranged in the BCAPB, Biviaion of Indiai try and 
Maturai Resources, by Br. C.T. Li, Deputy Direotor, in which Nr. Tin 
Nyunt   anong others took part.    In addition to detailed discussions 
of the industrial pronotion nesting in Singapore in which Nr. »urgere 
fron «UDO took part, the following subjects of lntarant to the aission 

ware disoussodt - 

(a)   SCAPE hat ro<>oanandad to «UDO «he nane of Nr. J.T. Shan m Ina 
•CAPl/»ID0 Regional Advisar on Petroohenioali.   He wat n WIBO 
expert in Singapore in 1*5? ** 19« as Senior Industrial 
Adviser to IBB and is presently ohairnan of the Petrochemical 
Industri« Corporation in Taiwan.    SCAPI had Infornai ooatsots 
with his and positivo indications of his Interest and availability 

have been obtained,    «im has to g\n flltMaffSl fliT Ml IBBìilt" 
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<*> it torn rtiiWtoi iwm 
WW has suggested that this »ay overlap tritìi -Hi« FA0«s global 
project QLOB-9.    lhis baa bean clarified and a letter to agree 
to tho principio ha« been sent to IMP attaching the amended 
project data jheet and Job description by PAO    (Annex      JJ). 
Official request fro» two «ore countries is still awaited. 

It is understood that tho survey has boen oleared by tho concerned 
Ministries and is now with the Committee of Co-ordination in 
Djakarta.    SCAFI»s and Mr. Ramm-Srioaon's assistance wat requested 
to got it through to UNIDO for early execution. 

(d)   Second Interregional Fertiliser Samaoaiun 
It was explained to the mooting that UNIDO is organising the 
Sooond Interregional Fertiliser Symposium in Kiev, USSR fro« 
21 September to 1 October 1971 and in Mew Delhi, India from 
2-10 October 1971-   lac participation of BCAFB was requested 
stallar to tho participation in the first symposium in Kiev 
in 1965.   BCAFB was rather reluctant to présent a aummary paper 
e« the situation of the fertiliser industry in the BCAFS region 
in view of 1die «any recent studies propared, especially the one 
by Br. 0. lonmler on fertiliser requirements study for seven 
oountriea in South and last Asia"   ECAFE/FH0 project of «arch 1970. 
In this oooneotion it was Mentioned that »IDO is presently compil- 
ing a fertiliser production survey for Asia.    KAP! is Interested 
in this compilation. 

(s)   Mention was also made by the officers of SCAFI of the French Report 
on South-last Asia petroohemicala eoaplex rsf erred to is para. 16 
of Mr. Romm-Erioaon'a report 80/58(71) on the 6th Session of AIK 

in January 1971« v 

(f )   After the KAFVWISO Régional Adviser on Petroohesioala takes up 
his position and after he surveys the plasties) fabrication and the 
plastlos market in Thailand for tike Dopartmont of Science, he 
should prepare an informât ion paper on the establlabment of a 
plastlos technology contre in Bangkok.   QmlBO will provide him 
with some information on similar sastras envisaged for other 

oountriea as a modal. 
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VH. Conclusions and Recommendations 

Chemical Fertiliser Co. Ltd. 

• (Those relating to ASRCT onci TRI arc given before under the 
respective headings) 

31. The situation in Thailand regarding Chemical Fertiliser Co. at MM «oh 

m                       and in planning to meet the twisting and future requirements of fertiliser« 

in Thailand should bo approached firm a short-term point of view as well as 
from the long-tera viewpoint. 

».      äbort-tem an^yh 

32. The Mission has come to thu conclusion that the production of the 

fertiliser factory at Mae Moh con bo incroasod and kept at a higher level 

if the following stops are taken.    Aotion has to bo taken by the 

Executive Board of Directors (or the Prime Minister's Comnittoe) and 

assistance to solvo problems requested from ASHCT, TRI and «III». •' 

(a) Place orders through Grimm and Co. Bangkok or directly with the 

suppliers for critical item* of spares, raw materials and other 

supplice needed for one year of operation.    The management and 

technical personnel at Mao Moh exactly knows what is needed and 

they should be requested to draw up such a list with approximate 

ooat estimates (Board of Management to take action). 

(b) ASHCT and TRI to be requested by the Board of Management of CKEMIIMO 

to const i tuto a task force to study and solve probi one connected 

with oooling water supply and storage, boiler feed water supply, 

steam supply and an analysis of problams connect od with electricity 

supply.    Increasing intermediate storage of products be also looked 

into.    Studies on corrosion and materials of construction to be 

undertaken. (Action Dr. C. Chu of TRI - A detailod plan of how to 

attack tho problems to bo formulated first. ) 

(c) UMIDO to be requested to supply the following assistanosi - 

i)     Services of a lignite-oxygon gasification expert for 6-12 months 

to rationalise the safe operation of the gasifioation plant. 

Job description attached (Annex      23).   He will serve as the 

tea« leader of UMIDO experts. 

# ii)   Services of a mechanical «ngineor with long experience in 

equipment repairs, maintenance and fabrication of spareparts 

required for the different plants and processes at Mae Moh 

for 6-12 months.    Job description is attached (Annex       24). 

lii) Services of an oloctrioni cum instruments engineer for a 

j period of 6-12 months. Job description is attached (Annex       25). 
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iv) Fellowships io be requested fro« UNIDO for a six Months period 
for tfce following personnel for undergoing training in a 
similar plant for example in Indiai - 
Sub-Manager - Lignit« gasification plant 

" Maintenance - «echanioal 
" Instrumentation 
" Bleotrical maintenance 

(24 man-months of fellowships to DO negotiated to bo awarded 
in India at the Meyveli Lignite Corporation - Meyveli, Madras, 
India.    Mr. J. Laaoellat, Senior Industrial Development Field 
Advisor in India has already indicated that India is willing 
to train fellow in leyveli fron other developing oountries.) 

33.   Thailand is now importing about t 25 Million worth of fertilisers 
par year in addition to the use of products fron Rae Roh and the 
consumption is increasing at the rate of about IOCS par year.   The 
Ras Mon unit should be brought up to full production but no «ore 
expansion of nitrogen production using lignite should be done 

Lignite-based plants aro capital intensivo, the 
are difficult to operate and costs of production will bo 

feign.    Lignite should be used ss   fuel for electricity production 
to stabilise hydro-eloctric production. 
34*   There is scope to use refinery off-gases or naphtha fro« the 
refineries near Bangkok to put up a 600 or 1003tons of ammonia per day 
plant in a single stressi.   To start with phosphoric acid can be imported 
ss well as potash and N-P-K Mixtures as needed by Thai agriculture can 
be produced at low cost.   Such largo low-cost production pooled with the 
snail high-oost production fro« Rae Roh con toff-set the difficulties of 

the Ras Roh unit. 
3&.    It is therefore reoosntondod that the Thai Government should 

const/tute a Ug¡álEJS£JtiEUaBELJÍtíL *° •*tt*y a11 relevant problesw 
oomected with the industry such as present demand, future demand up 
to I960, production capacity needed, location, raw «atorials, types of 
products, inports, Marketing and distribution of products, price 
supports needed, legislation required, etc. 

\i 
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3#.   UHSO should be requested to provide the services of asen.fertili i 
industry planning adviser for a period of one year.    Job description 
is attached (Annex       26).   Ho will organile and conduct tho activities 
of tee planning call with the help of four to five oxperts fron Thailand 
as required.    Ine planning ooll must be attached to the Prise Minister*s 
Offioe. 

3?.   Ultimately, all natters concerning fertili «ere in Thailand should 

be vested with one organisation such as a ftaissUtr antifc?l1lT Bf TnalsslB» 
(faT) under «hioh all planning, production units, marketing, research and 
development and other functions will be centered.    This appears to be the 
bast long-term plan for the industry in Thailand and FAT nay have the 
following functions! - 

- Planning future developments 
- Production 
- Construction and naintenanoe 
- Marketing and distribution 
- Credit 
- Legislation 

- Imports, etc 

- Training 

- Research and development 

- Information 
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T^laphOM 0TFIO1 OP IIB WOIGHAL !«raaB<TATIVl        Cab!« Addrooot 

5*601-3 5* no.no* t Road HUN 

P.O.Bex 6ie 
Bantfcok, Tha land 

üf. nu/1-21 
SLiiHHáft 

19 ^br«*ry 19"M 

SJdii ui, 

sub.: ffij^ifti»-itemi 

In view of Kr. Vergono»! rieit to longo• early ne*t nenta, I 
«•«I« lUw te brin« you «9 to date regarding tlw activities of It! 
tore in Bangte*: in the fertiliaer indwtry fio Id.    rerhapa, a vieit 
to Bangkok Tor a oovgle of day* by Mr. ferg*»ee in connexion with the 
•eageea ateo ion might bo poeoible.    Tlw IK! Mould vor y much *oleene 
ouoh vioit.    I, therefore, atteoa a oopy of a noto dated ^2 PrtWMy 
19T1 prepared by Ir. Chu of «I indicating re uxreeent« of «pooíalio* 
•08 io tane« in fertiliaer production for long rango planning M ttU ae 
opacifie feasibility atudy on the nedificetiene of preoeeee« and det»le»~ 
•int of now fertiliser«. 

Boot personal regards ( 

Tour« • inoereiyl 

Rile 
Industriel Bsveleaasmt Field ssWUer 

(WIBO) 

Br. «**«s noworandw of '2 February i:7f 
Oontset Hoto »0. la/1« - Fertilissr I«e5satry 
Ho. I. assoni«! Sulfate fco« Celéis» Sulfato 
Mo. t. Flo« eaeet of assoni**, sulphata plat 

Ho. 1. PKoopkorio Mid by not 
Mr. M.4. lidding 
Ohief of Boot ion for Asia oei *r. Kali, W, Ismgse* *• •"•< 
Teotolosl Oo-operetion Division Br. Wrenahall, IM, Htng>o% 
Wild, tienne «r. »ergeoee, «Ut, fi««» 
àOnUU Putì, WI», Tienne 
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MjMjMi*    PartlittM» laátirtiy 

fat Ir. Anadia**, Ir. Cl. tfraaataall an* Br. 

e. UM B»*a*     ,? ***raa*r 1^*h 

Mtc OTipH> mm dir»«iv«n« of #vtlafflaìtt 

fur MM eiMMtaftt f^HUnr Ca., Aio* ha* i* *Mtad «w aatittanaa 

Ow aifartiaa in «la fiali I« f»ift»r iiaUaé.    f «aatwtané «tot 

»agar «r OMMíMü Arti Usar 0«. toa MRtaetU ir. I«t. 

tinlfttor af Mtnnle Affair« of «M Aepifelie of Cala», 

4M» Kr. Ohaftf «M aÉtanÜiig «fei Ktfl aaatinf in t»n«*at. 

»«**** ¿aaaiapaant of tai« taafcaia** «Milano* «a ti» Ctwmeti 

*rtxlia»r 0«. ^ «t «r MU fw «M aawiaa* af VM «MtH« ia 

favilli«* alliai Hau fr Um *»+ »••» •«* faa»iallity tt»$r aa «IM 

aatiftaaUai« tf p••••••• •* iliülapaii« at nat* fwtiUiafi. 

1 
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Fertiliser ïnduetry 

SMlMà! <*• gorami* Predithavanij, Ac tin« Rill Manager 
Gherricel fartiliaer Plant, Mae Mon, Lampang 

Br. C, Chu 
Dr. Sánete 
Mr. P.C. Tue (formariy Salas Hanauer, Taiwan 

Fertiliser Co., aepublio of China) 

wb. j-4, im 

of this via it IM to etudjr tha areolae» of this 
tort Utter plant.   Mr. Seemuk oondueted a tour to tha plant and explained 
tha fio • eheat of the plant   from ran matarial to finiahed product».    Tha 
prabUaw dlaeteioed «aro mainly tonoarned with tha ©a« if ieation plant which 
«sea libito aa raw «storiai.   Ilia ash oontant of lìcita amount« to 15 
feasant.   The plant hau to teap a goad ratio of CaO to SiOg in tha slag 
ta afra«! prosar formation of oaioiu» ailioata at tha ©parsting tamparatura 
about 1JQ0*C.    at praaant diatoaite io addaci to tha lignito and than Criad 
to ras**» «olatat* in tha lignite distomite mixtura.    Operation of tha 
plant esoesntora ssay «eintonanoo and oontrol problems.   Our brief viait 
aaa only aosjest seme idaaa far isajroseraent aa follow 

1.   Induction af aah ia lignito «ay be affooted by «ashing. 
But aamo experiaontal «ark ia neoasSttry to da tornine how 
affective ia uaahiug in reducing alag after oombuation. 

t*   Satai asdiflostiosa of prosa usee nay reduoa production ooot 
•Ad etthanoe expeneion aa for exansie the following itossi 

a.     Pradosttoti af aiwtanitm sulphate from gypaun. 
UH a praoaa« aa ssstat in tha attached fiweheot 

»a. 1 oar ua« loloal gypsum inataad of imported sulfur, 
the plant ia oonessing about 30 t/d of sulfur at IS 325/* 
FOB.   Thin fore ig; exchange oan ha asved.   Tha gypsum 
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WivtH   ^HF^MWlv   BIO**MMM  MMBjpT   IMP   vpBnrB» 

«irootly MP owwttw to UM op ooleUia« « BMM i» *M 

CsflOj — . OoO «• 002   (if «Miroi) 

B.   PMMotloB of limn MBIUìM phoopMto fortiliior with pfcoopfcorlo 

Ml«. 

If «ppm la MO« to N*O BMOBìM oulntoto, «IM «SMUM 

OMOBìM oolphoto pUnt fMtvriaf MwrolissUM of oulpfcuric 

Mi« «áth «ami« «M erjrotolUoBtloa of BMOBìM oulpfcat« CM 

MI Milfloi «o BM Mportoé 79* pkoaphorte ooli for prcMjotlon 

of «M-MMii« phooaMto, wfcioh la ooacontrotod fortlliMr 

mm a too« aorte* ia maiiaM. UM aBtaaaoi flow MM« IO. 2 

ìMÌBMMB «ho partial wo of phoapBorlc Mí« la MI —unti 
POI plMtO plOBt. 

o.   ProÉMtloa of ptoapMWie tola with lasorto« foooptet« rook. 

If éVPMl i« «M« «O BOJ» BMMÍM OUlpUtO,   «M BMlpBBfie 

MU plox« M 49 V* MI M diverto* «e MM phoopaorlo aoii by 

M iMJMBll M* MUUMB M HMM ÌB BBO fio« OBOOt M.   J.    KM 

MV PfOBIM fMBBM» M MM «f foBM? M*fMM0 Mi« M> 

taiaiaf 5-tO* froo My   «M paoopaorio «ei« plMt wità a 

MBMltjr Of 100 %/à MB7 MOt «boot 880 t/« Of pBOBpMM MOB 

(TO I.P.L.) or 70,000 BOM por poM.    In tali 

09 MÍO. i« pMMBll M B 

«.    ProMOtlOB Of BMBhMiB fM ftM iflMTM« MJBBBB 
of •Miflootioa Of liMito. 

MBB o «ovolopiac fBrtiiioor BMfeot in too »oroaf MM of 

MBBBBB Or iMMMBitM    fOT fM ffOBOTOtiOB OB«*!« M 

liMroá tO IMJMM BBO OffioiOMP 0* plMt OpOMJtiO*.   IBBBBBB 

•MBB IB t 16 por ton 04».   twHtr BBO anotia* *Mifiar 

U MM MB MB BO M*ifio« to MO MfhBB« Mi BBOBBM «M Iti» 

fMiflor for ooM fro« fai«* Fortilloor Co. oo> BO rtooaitUoaoá 

for MpBBBB BOO« OMBBTt BppMiMl.    CoaOBltOtiOO MBB IBIM Mi 

»TO© OBpOrtO is •BBJfMtOé.    ROMMT «MB i«0 fM pBf*fÍ0*tÍ0B 

BBiBB Mi BBMBiB WM plMt 1» fBiMB B# BMBt 90 V*    MMBÌB U 

MpMiBf MV B0 B3MM i«tO OOMlftOTBtiOB for 
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plant to 200 t/d ammonia with naphtha or other hydrocarbon« 

as raw material. 

In the meantime, tho propopal of importing a new gasifier 

for limite from (termny as a apare unit is not only expansivo 

but aleo not practical as it takes two years to complete the 

new installât ion.   Even with the new spare gasifier installo*, 

any breakdowns }-i other sections of the plant will still 

of foot tho operation of tho gasification plant. 

e.     Production of superphosphate» with imported phosphate rook. 

Superphosphate can also be produced with imported 

phosphate rook am' local sulphuric acid available in the 

Mae Moh plant.    Technology an'"1 ecmipment aro available from 

Taiwan. 

With production of two kind« of fertiliser, a mixed 

fertiliser plant (using imported potash) can bo added to tho 

Rae Moh plant to moot various needs of mixed fertiliser 

formulated for specific soil and crops. 

Reduction of packaging cost with multi-wall paper bags. 

Tho fertiliser plant uses gunny bags with polyethylene film 

lining for paoking ammonium sulphate in 50kg packs.    Imported 

polyethylono bags aro used to pack urea in 25kg packages.   The 

cost for the gunny bags is about 5 balit eaoh,  including sewing 

threads for tho bag sowing.    The heavy polyothylone bags oost 

3.35 bant each CAP.    In Taiwan all fertiliser bag* are made of 

paper.   Multi-wall paper bags with one layer lined with 

polyethylene or asphalt can be made by the Slam Kraft Paper Mill, 

whioh is notr in difficulty duo to high cost of imported pulp 

and heavy financial bur don.   Ito envisage that better production 

of pulp in Thailand can improve the operation of this mill to 

supply low oost paper bags for oemont and fertiliser. 

Production of pulp from pino wood with power and steam fron 

lignite. 

The use of naphtha instead of lignite for »reduction ef 

Bynthetns g&e may release tho lignite for other uvea.   The 

paper industry in Thailand may bo encouraged to um lignite far 

•team and power by establishing a pulp mill in Lawpang.   Haste 

sulfide solution and spent alkali in Rae Reh plant can be used 
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for pulp production.    Raw materials for pulp in tho North are 

abundant.    Pin©wood can ho delivered to Lanpang by train or truck«. 

Tho sugar mill in Lampang can supply bagasse with lignito as ^ 

substituted fuel. 

5.     Production of slow-release fertilizor by a coating process. 

The monsoon rain in Thailanc and floating rice crops are 

unicrue, romiiring Bpooifio mixed fertilizer which oan stand, the 

leaching and rotaln its potoncy during the crop crowing season. 

Dr. C.L. Urenshall as a soil ohonuet has suggested that si 01 MTC lease 

fertilisor   ay b. aefit the farmore.    Roasonr for tho savings in 

fertiliser of this kind inclue1« greater yields of crops as a 

result of tho steady nutrient supply, reduced leaching loasen, 

lower labor coste duo to fewer application,  aacl lessoned harard . 

to crops as a result. 1 
Production of slou-release fertilizer would involve only an 

additional ooating proceed applied to the mixoci fertiliser or una. 

The ooating matorial amounts to about 10-Ir> percento on tho iwight 

or fertilisor.   The aoid soil v.\ Thailand may be benifited by a 

lime ooatod fertilisor.    Reoent development indicates that sulfur 

ooating with YJBX as a binding material is oconomical. 

The binding material for ooating fertilizer may come from 

vex rauch is a by-product of rice bran oil industry.    However some 

experimental work will be reruirod to determine ito feasibility 

for this particular application in tho production of s levare loase 

fertilisor. 

6.     Markst oontrol and extension through agricultural extension 

servi co«. 
Uith the groat expansión of fertilisor production as above 

suggested, a oontrollod -mrketing system under government monopoly 

of fertilisor production and distribution through farmer« 

organisations and Provincial Pood Bureau with a credit system * 

may be required.   The fertilizer prioe in Taiwan is under 

government oontrol. a 

Iffeotive uso of fertilizor recoures good agrieulturml 

extension servico«.    In some oases such as ootton and tobaoco 

crop«, application of fertilizer must be co-ordinated with proper 

iaeeotioides.   Produotion of inseotieidee with imported inter- 

mdiates and ingrédients in bulk would involve very limited 

investment but may help to  enhance   the distribution of fertilisor. 
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International market price of urea fertiliser is about 

UB $60 per ton and ammonium sulphate about UB f JO per ton against 

2,400 baht per ton of urea an«? 1,230 baht per ton of ammonium 

sulphate in Thailand.    These high prices certainly reduce the 

incentive of farmers to use fertiliser for their crops unless the 

cost is justified by high cash return from their crops.   Some 

high roturn crops such as tobacco, pineapple, oilseeds, cotton 

and vegetables can afford higher cost of fcrtiliaor, whereas 

paddy rice, kenaf,  corn anc* tapioca at present seldom rooeive 

any fertilizer, simply because their increased return from 

fertiliser application may be marginal.    Lack of cheap fertiliser 

not only depletes the soil, but also encourages shifting 

agriculture on forest land.    Therefore a major overall objective 

must be to reduce the cost of fertiliser in Thailand. 

Preventive maintenance and quality control. 

It is quite understandable that the Mae Hoh has only operated 

for two years with many problems of maintenance.   Good maintenance 

work stresses on preventive maintenance and keop a good rcoord 

of maintenance jobs and proper stock pilo of spare parts.   Any 

unusual ocouranoes of repairs besides normal wear and tear should 

be analysed for its causes.    Some could bo virong materials of 

construction, some from poor designs and some from defects in 

installation and lubrioation. 

Training for preventive maintenance and quality control 

in fertiliser pl^nt is not available in Thailand.   Suoh assistance 

could be arranged vdth the Taiwan Fertiliser Co., which has 

seven plants with annual production over one million tons. 

Supply of spare parts of good quality by local manufacturers 

should be developed to save oost and time of delivery.   Hext 

oomss to prospective good suppliers from neighbouring countries 

suoh as Republio of China and Japan.   Imports from lurope or ite 

United States take a long time even from their stock»   Keep a 

list of suppliers for spare parts and extend own shop facility 

for making some parts within the economic means are matters 

oonoerning the plant management. 
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Mr. R. Karaoglan,  (OTC), Economist 

UH Planning Team for tho Devolopraent of the Northern Region, Thailand, 

üö£ 

Dr. J. Blegor,  Project Economist (OTC) 

Mr. Waii-Shah Wall,  Dopiity Regional Representative 
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Production, Packaging- 
and Marketing- Unit 

Industrial Cheairtry Unit 
Industrial Prooesies Unit 
Analytical Chsmistry Unit 

Food Technology Unit 
Microbiology Unit 
"" armacoloay and 

amaoeutioal Unit 
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Applied Mineralogy Unit 
Cessnt and Concreta 
Technology Unit 

9SSM 
Physios Unit 
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Properties of Materials Unit 
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Annex 9 

Cheaio»! Fertiliser Co.  Ltd. 

Board of Director« 

Managing Director 

Secretariat 

Head of fio« at Bangkok 

Aooountant, 
i 

; sài« 
transportation + War« Howie 

I Factory at Nae Hon 

see separate chart 
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prepared by 
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1 
Enfine «ring Office 

toe Neh, Lamping fiPMOPJ. 
(tons per/day ) 
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T*~  ÇfW n9.5z0 •    IR.5UO. 
99.600        32.000! 

48.8ÒU 

2 34.044 17.450 

3 56.752 79-660 I26.5OOI 70.725 

4 42.031 19.920 55.900! 10.975 

5 42.601 39-640 • - 

6 30.916 19.920 - 

T 36.8G4 79.660  |      27.550 11.850 
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iHtiMifiaf Of floe 

50.2*5 

60.91Î 

Si,I4C 

51.56« 

5*.7?t 

61.41? 

1S.Í51 

(totw per/day) 

.53*.- 
107.731 

119-520 

117.04© 

125.650 

107.020 

77.32© 

63.107 

114.537 

122.4B2 

107.818 

57.C-77 

126.261 

95.104 

95.0P6 
1J4.0ÎC 

C9.T90 

119.520 
126.1.10 

111.4^50 

111.100 

31.345 

62. #4 
90. 643 
I5, T.» 

19. 920 

C5. .220 

99< ,««0 
60, ,M0 

2,604 .347 

Urea 

6Ó.375 
63.9OO 

66.300 

6.975   ' 

3.975 

«3.15© 

éé.450 
43.000 

"l,064.£T5" 

i 

27.575 

52.425 
61.125 

45.3OO 

7.65O 

11.325 

44.475 

67.775 

63.125 

52.675 
76.25O 

74.9OO 

66.800 

19.»50 

A.S 

130.000 

I3O.5OO 

II5.9OO 

47.600 

Month: August 1970. 

Remark 

45.200 

I45.IOO 

130.400 

99.000 

I5.2OO 

1.100 

93.200 

131.000 

157.000 

106.000 

I45.5OO 

I45.7OO 

II9.4OO 

5I.2OO 

Effectiv» usaje of 

plant. 

n9.3O0 

101.000 

125,0» 

2,124.500 

HH3 

Urea 

A.8. 

41 

59 

41 

36 
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i) .ggt^ìAL .PRO'BLET'S 

1) Maintonan« ¡ and Plant Probleme 
A walk through the plants gives a first impression of thoir conditions, 
and shows the general probìe-mB.    Mainly two kinds of proviens come «pi 

a) Maintenance Pro ole,is: 
Maintenance and repair cause considerable difficulties in the 
mochanioal, measuring aid control fio Ids, to a lessor extent in 
the electrica?   field.    Mechanical "-id measuring equipment ia 
sometimes out of operation for a long time.    On the electrical sector 
there are maintenance  cards for each equipment  iJ

u0m 'rhich shov? 
«hat kinò of vork haB to be c-onc at what time, and when it has 
actually been done.    Such cards do not soom to exist for mochanioal 
and we»»J9uring equipment items.    See also chapters:  Sparc parts, 
and ,workshops. 

b) Plant Problems: 
This bendine refers to difficulties which aro caused by the specific 
design and construction of the different plants.    In these oases it 
must bo triod to correct, or to romove  completely,  any defects by 
modifying equipment concerned.    This kind of work    is especially 
difficult an-5 requires a thorough understanding of the processes. 
If faults occur,  for example high wear and tear because of dirt 
accumulation,  it is not enough to repair the damaged p rts.    At 
the sano time,  a remedy must be found:   f.i.   it must be investigated 
whether and how the dirt accumulation can bo reduced and thus 
further erccssive wear and toar be avoided.    As examples,  refer to 
chapters Oasification Plant inâ Synthesis Oas Compressors.    In this 
connexion, the simple case of a belt conveyor motor shoulc1 be 
mentioned alBo which has to be cleaned every two days from the dust 
of the transported material,  to secure the cooling of the motor. 
Sometimes also the ventilator of the motor is broken because of the 
dust-.    In this case,  for example, a pormancnt remedy should bo sought 
by moving the motor to another pl-ce or by covering the motor to 
protoct it fron, dust,  without, however,  impeding the air circulation. 

Before this survey was carried out, a list of faults of the plants 
found in the past has been given to us.    Because of the short time 
available for this survey,  and also because some of the faults occurcd a 
a long time ago, it was not possible to find the reasons for all of those 
faults.    However, a short look through this list re eals that, besides 
unusual faults li1.** breaking of the 2nd stage piston of the synthesis gas 
compressors, most of the defects have occursd repeatedly.    This shows that 
the faults have certainly been repaired every time, but that the reasons 
of the faults have not been removed, unless,  of course,  they wore caused 
by normal wear and tear. 

P.?) SPARE PARTS 

Keeping of a sufficient stock of properly selected spare parts is 
vital for this kind of plant.   Especially so beoause the average delivery 
time for parts now is 10 to 12 months ex factory abroad.    One part 
missing may result in shutdown of plants for many months,    for ordering 
spare parts a thorough knowledge of every machine (i.e. highly qualified 
personnel) is as necessary a« definition of who is responsible for 
keeping a sufficient stock of parts for specif io equipment items. 
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file total «pare part« requirements should be checked again, not relying 
OB the aparo parts proposals of the supplier« only,    «is o Kit tin« «took 
oardi have to be completed - as fep am neoese&ry - by entering for each 
item a omnimum stook quantity wider due consideration of the expected 
requirement* and of the long delivery timos. 

The spare parts may be classified according to their urgency, in 
the following mannen 

s) Wearin? parts: These are parte which war out at normal operation, 
and which must bo replaced at more or lese regular intervals, or 
in between «hen repairs are carried out, auoh as for «raspici 
sealiags, stuffing boxes, piston ringe, bearings, valve plates, 
breaker contacts, fuses, lamps, etc. 

b) issential c mp^nonts and acocas rice normally not subject t^ epeoial 
wear during   pemti n, but whioh, when defeetive,  cause a shutdown 
of a plant, and which cannot - ;>r >nly under great difficulties - 
be repaired.   Sime   f thee essential Disponents are: epeoial 
analysis equipment, measuring equipment, control equipaeat, oil 
pumps for compressors, pi It ne, pist n r da, pi ungereste. 

0) Bquipment whioh oan normally bo repaired locally? 
for examplei cien, heat exehangars, i t n, etc 

d) Catalysts whioh have to be replaced »r replenished after a eertain 
period if operation. 

It is roc mmendod to ohe ok the stick position of all parts in 
following orden 

1) All those wearing parta, and all th>se essential components, «hick, 
when beo ming defective, may necessitate a plant shutdowt or an 
aeration at partial load.   (If the air turbo compressor or the 

00- oomprcesor fails, the entire plant suet be stopped, or when 
one of the synthesis gas compressors or if the circulating 
compressors fails, the plant will operate at reduced load.) 

2) All wearing parts   f those machines for which a stand-by unit is 
available and which would not cause a shutdown of plant if one unit 
breaks down.   This would include nearly all process pumps and 
blowers. 

3) All other apnee 
The present half load operation   f the eyntheois plant is dee to 

the nlssing of the stuffing boxes for the circulating comnreeeore and 
show« the impórtanos of .pare parts planning*.   These stuffing boxee for 
the compressors working at 450 atm are wearing part« constituting a 
danger point in the synthesis plant and should be in stock in a euffloient 
quantity. 

It was not possible in the short tine of this survey to «ahi a 
thorough oheek of the spare part store, and to sake epeolflc proposals 
for eertain items.   It oould be seen in the spare part store that, 
generally, a good stock is kept.   But on the other hand, a f*ltk oheek 
of the stock oards for the syntheels gas oonpressor parts, as an esespls, 
showed that only one set of stuffing boms for the 1st, 2nd and 3rd etag» 
are available although two compressors are in operation,   tinte taie le n 
wearlag part with a long delivery tie» it is not eufflolent.   let, there 
is a good supply of 1st stage coolere in the store, whioh oasnot bt 
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considered wearing parto.    Here, the necessity for controlling the spare 
part« «took in the above mentioned mamior can clearly bo soon. 

D.3) WORKSHOPS 

For carrying out fastand efficient repaire, »11 equipped workshops 
ape nocesoary.    The mechanical workshop ie equipped with good machines, 
but,  in addition, i bigger lathe or a big boring mill ie nooessary. 
Furthermore a bc.lai.cing- nachino foi the high apeod pump and blower 
impeller« would be useful.    The woriesh >p for repair of measuring and 
control equipments ìF. only very moderately equipped and has to be improved. 
A detailed Purvey was not possible due to the limited time.    Also, the 
planned survey of the laboratory had to be cancellöd. 

E) SPBÇprC PR0BU5MS 

E.l) MaÇBtIC PO^R SUPPLY 

One of the reasons  listed for froquent plant shutdowns are line 
fault« and power niant failures, sometimes for long periods of timet 
Therefore, the electric power supply system was surveyed.     The fertiliser 
plant is supplied through two 11 KV/6KV transformers of 8 MVA eaoh by 
the power plant in Mae Moht  and by a 69 KV high tension lino from the 
Yanhee Dare through the eu.b3tatior. and the 69 KV/11KV transformer of the 
Mac Moh power plant. 

The consumption of the fertiliser plant is :\bout 8MW at half load 
and about 11 MW at full  load.    The power plant, with two turbines of 
6.25 MW ft°°h deeigneà for 12.5 WT, generates not more than 8-9 MW for 
reasons which have not been surveyed.    Furthermore, the power plant 
supplioE 4 to 5 xo/h of steam to fertilizer plant, which is equivalent 
to 0.8 MW to 1 WW of electric poner.    That means that during a shutdown 
of the Yanhee high tension line, the nower plant its not  in the position 
tc supply the power required for full load, and then allows only half 
load operation.    If one  turbine is shut down i.o. only 4 to 4*5 MW are 
available, moot of the  plant sections nave to stop operation, too.   But 
sinoe a failure of the  power riant and of the higji tension line will hardly 
ooour at the same time for a longer period, the power supply seems not to 
be a serious problem in principio. 

The difficulties rather arise when starting the big 6KV compressor 
motors, by the short but high peak load which causes a considerable 
voltage drop and the re lease of the undervoitago relays.    Experience 
shows now that the 2.5 MW compressor motors may bo started only if the 
power supply cf the high tension lino ie available, and when, in addition, 
at lease one turbine of the p war plant is working.   Weither the high 
tension line alone, nor the two turbines of the power plant alone, supply 
suffioiont power for starting the compressor motors.    This is the reason 
for repeated shutdowns of the plant for several days, and it shows the 
nooessi'ay to improvo the starting conditions for the 2.5 MW motors, parti- 
cularly because a general improvement of the power supply situation oan 
be expected only when the 115KV high tension line from Sirikit Dam is 
oompiotod in a few years time, and when the plant is connected to that line* 

There seems to be possibilities for short-torm improvement, and 
the following proposals are made for different conditions of operation» 
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a) Start by tm turbines of the power plant during line fault of 
the high tension line: 
Experience has ah/um that starting the 2.2 MW motor for the air 
turbo compressor is still possible under these conditions, vinile 
the higher consumption of the 2.5 MW motor causes a «¡witch off 
because of undervoltage.    Therefore, it can be assumed that 
relatively little voltage increase at the time of starting would 
be sufficient to put aleo the 2,5 MW motors in operation.    The 
generating voltage  of the pot-ser plant is normally 6.4 KV and 
can bo increased V-> 6.C KV.   Furthermore, the voltage regulating 
transformer in the power plant can be Bet from 11Kv" to 13.3JCV   at 
those voltages, starting of the motors and operation of the 
factory at 50$ to 50?; capacity should be possible even during 
shutdown of the high tension line. 

b) Start by the high tension line during shutdown of both turbines 
of the power plant (in this caBc ono boiler of the power plant 
must still be operated to provide the steam required for the 
factory) : 
In this case the Yanhee p,.-vr plant simula  x   n tified before starting 
the motor, and should be requested to increase the voltage to the 
highest level permissible in the power plant, for the starting 
period.   A 1<$ increase from 69KV to 76KV should be possible.   The 
exact possibilities could not be clarified in the Mae Mon p.-tr Plant 
and have to be discussed with the Yanhee Power Plant. 

c) The voltage characteristics during starting the motor after a 
voltage increase according to a) and b) have to be examined by 
trials.   Possibly,  resetting of the undervoltagc relays and setting 
for delayed response is possible. 

If tho above mentioned moas res should not be successful, a starting 
reactor can be installed for the big motors.   MAT is also 
planning the installation of voltai stabilising capacitors.This 
project should be sped up. 

1.2) STEAK ST8TTOS 

Three steam systems í/ith 2S atm, 11 atm and 4.5 atm respectively 
aro used in the factory.    Most of the steam required by the factory is 
produced in the different plants of the factory itself.    Tho additional 
steam of about 4 to 5 to/h with a temperature of 450 C and a pressure 
of 46 atm is supplied by tho power plant and lator reduced to the needed 
pressure and temperature. 

This means that at least one of the two power plant boilers must 
run for the operation of the fertiliser plant.   By having an own boiler, 
the fertiliser plant could operate at full load using the Yanhee high 
tension line, during shutdowns of the Mae Moh Plant.   Therefore, Chemforco 
Is planning to install an own boiler with 30 atm and 10 to/h steam out- 
put.   When no steam must he supplied by the power plant, it would be in 
a position to Increase the electrical power output to 10 MM and to im- 
prove thereby the power supply of the Fertilizer Plant.    The assumed 
capacity of the boiler of 10 to per hour is on the safe side and also 
allows operation of the different plants, even when other plants normally 
producing stoam are shut down, like the sulphuric add plant and the 
gasifioation plant* 
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g.)) COOLfNO SYST» 

The cooling water system is also very important since the quality 
of the water and the availability of a sufficient quantity influences 
directly the capacity of all plants, and also the lifetime and main- 
tenance intervals of the coolers.    Dirty water promp+ly causes a 
reduction of the capacity and prohibits full load operation.    The 
cleaning of the coolers is a time consuming job which necessitates 
stoppine the plant, and thus an interruption of production.    Chemicals 
in the water may cause corrosion of the cooling ttibea and thus a shut- 
down of the cooler.    This is normally repaired by blocking the damaged 
tubes which effects a reduction of the cooling capacity.    About 20?> of 
the cooling tubes were fourui blocked in some coolers.    Insufficient 
availability of cooling water has the same effect.    At the moment 
3000 cbm/h of cooling vrater iß taken from a reservoir and, after passing 
through the factory, is returnee! through a long channel.    This is the 
simplest way, but it does not allow to talee any influence on the quality 
and quantity of the water.    To secure,  to a certain extent, availability 
of the required quantity ox wvtor independently from seasonal variations, 
the reservoir has been deepened after water shortages have been experienced 
in the past.    It is otill not possible to take an influence on the 
quality of the water with regard to mechanical and chemical purity. 

It is therefore proposed to use a circulating cooling system with 
cooling towerB.    In this case only the losses of water and the water used 
in the process have to be taken from the reservoir.    This quantity is 
small in comparison with the total of oooling watnr needed and can there- 
fore be cleaned economically in a water treatment plant.    The circulating 
water can be controlled continuously by adding anticorrosive chemicals. 

It has been claimed by some that the gas production is the bottleneck 
of the plant.    This impreso ion car!» up because a fault in this plant 
influences directly all tho other plants.    Since  tlœ installation of a 
second gasifiar is under discussion, the problems of the gasification 
plant have been surveyod more closely.    It is believed that in a new 
gasifier of the Bame type tho fíame deficiencies may occur, and that 
the investment for a seconc gasifier is not justified.    Instead of this 
investment, funds should be made available to improve the existing plant 
and to oarry out other measures recommended in this report. 

The present situation in the gasification plant is this: 
The lignite preparation in the mill is working without major difficulties. 
The stock of prepared lignite in the lignite storage provides for a 
12-hour operation of tho gasifier and gives, therefore, sufficient time 
to repair this section in case of faults.    The nitrogen and oxygen supply 
as well as the transportation of the lignite dust gives no trouble*    The 
fault in the electric filter can be repaired;  this, however, does not 
influence the gas production.    Dofocts of the level control in the 
lignite service 'lins as vieil as of the temperature measuring equipment 
of the gasifier and of the C02 and 0   analysis equipment, are merely 
m.-vintcnanoo problems.    These equipment items have to be repaired or re- 
placed.    Tbi frequent automatic shutdown of the plant by one of the four 
lignite feeders supposed to lie due to overload was actually caused by 
a too low setting of an overload relay which could be adjusted. 
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Furthermore, the Mocking system could be modifiod BO that the plant 
is not stopped by shutdown of one lignito fooder.    Operation with throe 
focders viorking is still possible. 

A real problem scorns t> be the slag removal.    The Bias is removed in 
a fluid state.    This requires maintaining the temperature well above 
the fluid point of tho ash of about 1300 C.    Sinoc, however, as above 
mentioned,  the temperature measuring is not functioning, and the 
continuous CO« analysis equipment which also allows the calculation 
of the temperature  iß not  in operation either,  the operators rely 
on their guessing am' upon the hourly manual CO, analysis made by the 
laboratory.    But this is not sufficient for a continuous proooss control 
ospecially in case of part load operation.    The personnel ie maintaining 
a too lot?   omperature for safety reasons.    It is assumed that by 
maintaining the proper temperature, the problem of slag removal may 
almost completely disappear. 

A more serious problem is the ash deposits in tubular boiler which 
require cleaning the boiler after every month of full load operation. 
The cleaning requires a stmt clown of the plant for about 48 hours.    Por 
blowing out the ash,  the supplier of the plant has provided a steam 
nossle.    But this does not seem to operate,    aether this is due  to the 
relatively low 11 atm pressure of the steam used,  and whether a higher 
steam pressure of about 30 atm would shovr better results, would have 
to be found out by trials.    Anyhow, the following proposal would 
oortainly give tho results wanted; A new pair of flanges should be 
installed between the connexion of the radiation boiler and tubular 
boiler to provide a possibility for inserting a blind plate.    Por 
blowing out, a blind plate should be installed between these flanges. 
By this the tubular boiler would be separated from the radiation boiler. 
Now, the steam of 11 atm used for blowing out cannot escape into the 
radiation boiler and ìB therefore forced to pass through the tubular 
boiler at high speed, blowing out *e ash.    This work can bo done  in 
about one hour so that a shutdown of the synthesis plant would not be 
necessary,  the gas storage of 6000 lira   being adequate for operation of 
the synthesis plant at half load for one hour. 

The most serious problem of the gasification plant is the washing 
tower.    The mtor for washing the ash out of the gas is recirculated 
through a settling reservoir.   But ;hc settling of the ash components is 
not suffiotont so that tho particles still contained in the water close 
tho tubes and the noezles after a short time.    This makes tho washing 
process ineffective.    The cleaning of the tubes  is very difficult and 
often not possible BO that, after a certain time new tubes have to be 
installed.    Tho first measure is to make an exact analysis of the 
deposits.    After that it  oan be decided whether the particles «*n he 
removed by a filter plant or whether ohomical treatment in a new settling 
reservoir is necessary.    The last solution seems to be more suitable. 
This plant must have a capacity of about 200 cbm per hour. 

Good washing is very important since high ash oontent endangers 
tho subsequent Thoisen washers and gas blowars,  as well as the sulphur 
removal plant.    Ash deposits on the blower impellere have caused a shutdown 
of the plant in the past.    Cleaning of the impellers is difficult and 
unbalance of the impellers due to the deposits causes trouble.    Ash 
deposits in the sulphur removal plant have also seriously affected 
the operation. 
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The above explanation of the oxistiug faulte show» that the samo 
trouble will Riso occur in a second plant of this type, and that 
instead of installing a new plant the do feote of the old plant should 
be required.   Por the critical components of the plant  as pumps and 
blowers|  stand-by units arc provided anyway. 

g. ¡fr) 3YÏÎTMPI3 (MS COMPRESSORS 

a) In 1968 the 2nd otage pistons of both synthecis gas compressore were 
broten.   This ie an unusual fault and the reason cannot be clarified 
exactly anymore.   An examination of the operating data shows that at 
the time of breaking the compressors vrero working under normal oper- 
ating oonditions.   However,   tho damage might have been oaused by 
wrong operation in the time before.    Por the balance of mechanical 
forces a certain pressure ratio between tho specific étages of the 
compressor has to be maintained.    Por this ronson clearance pookets 
have been provided which have to be oponed by tho operating porsonnel 
if the pressure ratio  is changing-to a certain extant, especially 
at part load operation.    The clearance pocket of the 2nd sta^e has 
to be opened if the discharge pressure of the first stage drope 
below 2.1 atm,    The clearance pocket of the 3rd stage has to bo 
opened if the discharge pressure of the 2nd stage  drops below 8.6 atm. 
If these clearance pockets .-.re not opened under the above mentioned 
conditions, damages like tho fracture of pistons or piéton rode 
may happen. 

b) The short circuit of the windings of one of the two 2.5 MW/6KV 
compressor motors ia dae to  the high humidity absorption during 
stand-still over a long time.    Sinrc operators no»* know the danger 
of this high humidity content in 5 KV high tonsion equipment and 
since therefore tho necessary drying is carried out before starting 
this fault '.rill not occur anymore 

c) The breaking of valvn plates is not unusual for compressors working 
wider similar conditions.    This damage is often caused by dirt 
accumulation in the gn.a.    Scores on the valve seats inspected show 
the effects of dirt.    Tho dirt in the gas also causes high wear of 
the stuffing boj-os ano piston rings.    Therefore, the particles in 
tho gas should be analysed to fiad out their origin and to possibly 
eliminate the trouble source. 

d) Some coolers showed heavy corrosion of the radiator fins of the 
cooling tubes on the gas sido.   This points to acid vapors in the 
gas.    An analysis of the corroded parte shoult give the oxact reasons 
for the corrosion and lead to ite elimination.   While dirt on the water 
side is not unusual and tho straight tubes on the water side can be 
cleaned mochanioally,  tho radiator finE on the gas side do not allow 
suoh method of cloaning .    Because of the fins, individual'.tube s cannot 
be replaced.    A complete coolor, therefore, has to be installed if 
blocking of oooling tv.bos is not more possible    The corrosion products 
in {¡CM etrearn endanger also the oompressor valves etc.    (seo also 
o) above). 

F) CAPACITY 8UKVH OF THE PUIIfB 

At the time of this survey the fertiliser factory is working at 
éCff, eapacity.   Obvious reason for this part load operation Is the shutdown 
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of a circulating compressor in ¿he synthesis plant, duo to stuffing box 
damage.   A «paro sot of stuffing boxeß is not in stock so that the com- 
pressor cannot be repaired.    The arrival of the stuffing boxes is 
expected any day. 

Duo to the miraing stuffing boxes,  full load operation was not 
possible and it ms therefore also not possible to find out all bottle- 
necks of the factory. 

The gasification plant aeoms ìv t to be the only weak point.    It is 
uncertain vsicther other v1. «rtn -.ovr "--rf'in» satisfactorily at half load 
can operate at full load.    Experience with such plants shows that half 
load operation is relatively oasy,  and that difficulties ocour more 
often when endeavours arc made to reach full load output.    Difficulties 
usually occur in go© electing plants, for example sulphur removal plant, 
00--removal plant,   final purification plant, and in synthesis plant 
or 00-oonversion plruit.    Therefore it is suggested to carry out (after 
repairing all known r.ofects and after chocking all measuring and control 
e<|uipn»nt) a full  load triai of every plant and to fine1 out the real 
working capacity OB well as concealed defocts.    These trials have to 
be made with great  cars and all pressures,  temperatures and analysis 
have to be permanently observed.    The capacity of each plant should 
be individually tested one by one,  to secure the availability of all 
maintenance and repair people for immediate action if necessary. 

This oapaoity test should be ropoatod periodically after some time 
of partial load operation to be sure that the full operating capacity 
has not boon reducod by onuses like dirt accumulation in coolors and 
heat exchangers, reduction of activity of catalysts etc.    During stand- 
still of one plant,  which may be causee" by other plants,  defects 
previously found in that plant can be repaired in a prepaired and 
organized way. 
Tbe following plants can undergo those full load trials: 

a) Urea plant together with ammonium sulphate plant and CO« 
desulphurisation plant.   First the ammonium tank, sulphürio acid tank 
and CO. gashold have to be filled up by partial load operation.    Then 
a threi-day full load trial is possible. 

b) Sulphuric acid plants After omptying the aoid storage tank, full load 
operation for about two days is possible. 

c) Gasification plant and sulphur removal plart can bo operated at full 
load for any period of time, by burning off the gas. 

d) Likewise, the air separation plant can be operated easily at full 
load by blowing off the gas. 

e) The synthesis plant can undergo full load trials for only up to one 
hour as long as the gasification plant is operating with partial 
load only.   This time is sufficient to give ossential information oa 
the working oapaoity of CC-oonversion, COg-removal, final purifioation 
and synthosis. 

Trials as above suggastod, besides permitting localisation of defects, 
also five a good opportunity for training the staff.   The necessity of 
suoh full load trials can be soon at the sulphuric aoid plant as an 
osasele.   The plant was producing without difficulties about 70 to 00 tons 
per day for the half load operation of the faotory.   When the produeti©» 
was to be increased to the maximum oapaoity of about I50 tons por day, fer 
selling sulphuric acid ov.tside the plant, it vías found that the output 

I -._ 
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oould be increased to 100 tons per day only. 
In this connexion it should lie mentioned that al»o «ales of 

09i H, and CO- may be an additional source of income because there 
il a market for those gases. 

0) COHÇLUBI0NS AND PROPOS ILS 

This report shows that the difficulties of the fertiliser plant 
result from technical problems as well as - to a greater extent - 
from maintenance problems,that ie at*ff problems. 

To offect an improvement of tho whole situation as soon as possible, 
the following short-4orm, medium-term and long-term measures are proposed- 

1) Short-term measures (to be completed in about three months): 

a) Review of spare parts stock and proouring of parts for all plants, 
aocording to the priority steps as specified. 

b) Thorough checking of the existing workshops and ¿aboi¿tories,   for 
availability of equipment needed. 

c) Localising and repairing defects in all plants. 

d) Pull load trials of one plant oach at a time,  to find, out and to 
repair concealed defects. 

e) Negotiations with BOAT with a view to increase the voltage so as 
to improve the starting oonditions of the big compressor motors. 

f) Ordoring of an otrn stoam boiler. 
2) Medium-+erm measures (to be completed within six months)} 

a) Planning and carryinf?-out of the proposed modifications of the 
gasification plant. 

b) Planning of personnel requirements with regard to both number 
and qualifications, and establishment of training programmes. 

3) Long-*erm moasures (to bo    ompletod within 1£ months) 

a) Installation and start-up of the now boiler. 

b) Possibly,construction of a circulating cooling system with 
oooling towers. 

c) Preparing for connecting the factory to the planned 115 K? high 
tension line, and ordering the required transformers, switohgoars, 
cable, eto. 



- 103 - Annes 22 

APPLIED SCiatTIFIC RESEARCH CORPORATION OF THAILAND 

qroffi. KfflJL il0.-. j¿/¿a 

Fortiliser industry 

Mr. Somnuk Pradithsvanij, Acting Mill Manager 

Chemical Fertilizer Plant, Mae Moh,  Lampang 

Mr. M.C. Verbose, Chief 

Fertilisers, Pesticides and Petrochemicals 

Industries Section, UP IDO 

Mr. II. Ramm-EricEion, Field Adviser,  HUBO 

Dr.  C. Chu, UWIDO Adviser 

14 - 15 Maroh 1971 

Mac Moh, Lampang 

This was my seoond visit to the plant after my first hasty visit 

on 3 -  1 February 1971 •    Mr. lUmm-iricson of UK IDO took quick action 

and brought Mr. Verghe BO to Thailand when Mr.  Verghosc was touring 

this area for inspection of fertilizer industry. 

This visit was focused on tho operating problème of this plant. 

A panol discussion with all koy operating personnel was held on Sunday 

evening , 14 Maroh, after no completed a tour of the plant.    Candid 

opinions were heard from ell section chiefs of tho plant in regard to 

difficulties encountered in operations and maintenance, and their 

suggestions for improvement. 

On the following Monday morning, we made further visits to the 

plant to see the tnter trcatmont area, chemical laboratory ant! workshop, 

and some damaged parts of compressor were examined. 

Upon return to Bangkoh, our findings were reported verbally to 

Mr. Kraisri, Managing Director of Chemical Fertiliser Co. one5 ABRCT 

offioialB during lunch on Tuesday, 16 Maroh 1971*    At 2.30 p.m. the same 

day, further discussion was made with Mr. Friess, Manager of Engineering 

Department of B. Qrimm Co., Bangkok, for exchange of views with 

Mr. Verghesc.    The Qrimm Go. was the agent of imported equipment for the 

plant.    We expect that their co-operation and assistane« will be needed. 
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Mr. Vergheso, with his experience in lignite fertiliser produc- 

tion in India, has made many suggestions for improvement of the plant 

opérations.    He may draw the following nonclueions from all souroes 

of information in regard to further actions to be taken to expedite 

the improvement work for the plant» 

1. The gasifior in tho Chomiccl Fertilizer Plant needs better 

temperature control with thermocouples and/or pyrometor.    Recording 

temperature control would be more desirable.     The present practice 

of CO. analysis on hourly basis to correlate and estimate operating 

tempo rature is inadequate. 

2. The gasifior oporation is vory dangerous without adequate 

brick lining.    Lack of blueprint of the gasifier and no instruction 

manual for operation and maintenance    work arc reported by the 

operating staff in this section.   Mr. Priess of B. Orimm Co. is also 

aware ff this lack of lining and poor maintenance work.    Tho gasifior 

was Hipélied by Koppers Co. through B. Orimm Co.    The impending visit 

oj ""«¿a etjgineer from Koppers Co. to Bangkok may help to solve this 

probi«*.    A thorough inspection of the gasifier and overhaul of the 

brick lining will be called for.   The Chemical Fertiliser Co. should 

request B. arimi» Co. to contact all relevant manufacturers of equipment 

whioh supplied the machinery to the plant for at least throe copies 

of blueprints, operation manuals and instruction manuals for 

maintenance..   One °cpy should be kept at tho head office, one for plant 

manager and one for chiefs of operating sections. 

3. Coheront maintenance work is needed to make all units work 

together.    Adequate storage capacity for intermediate products such as 

sulfuric acid tank should be added to roduoe down-time of ammonium 

sulfate plant.   UBIBO may provide two to three exports for short-term 

assistance on operation of tho gasifior, plant maintenance and 

instrvwentation.   Also training fellnwships could be arranged for the 

key personnel of the plant to rcooive training in n lignite "fertiliser 

plant in India, whioh produoos about 300 t/rt of ammonia.   Advanced 

training abroad also will boost tho morale of the staff.    The manpower 

problem of this plant is quite serious and more incentive and fringe 

benefits are needed to attract good men and keep them. 
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.;. Inadequate mUr treatment in the plant ha* eauMd »any 

downs and corrosion of equipment.    The   oolintf water far #»3 eerubbcr 

should bo treated.    Hot all condensates from various equipment are 

returned to the boiler.    The présent production of »tea« OMHO) Ms 

capacity of the water softening plant at 20 t/h.    Overload of the »»ter 

softening plant has reduced the quality of feedwater for boiler«,   ffcs 

plant is Buying steam of  ^ kg/on    at. 3 t/h from the thormo-cleotrio 

power plant.   Wie water treatment plant is operating at about 100 m /h 

whereas water intake for the whole plant has three punps at 1600 sr/h 

eaoh.   Usually two pumps arc in operation to supply water at about 

3|2O0 «r/h.    Thus the water treatment plant is far fro« adequate to 

meet the need of the plant.    To reduce the expense of Hater treatment, 

a closed water eyetom can be  installed with water coaling p^nd, 

oomplcte condensate return system and special water treatment facility 

to prevent corrosion.    With the assistance of a specialist in water 

engineering, TRI may provile some help to the plant for proper use of 

water in processing.    Perhaps; the Asian Institute of Technology any 

be requested to eo-oporate with ABRCT on the question af water trsstmnt 

at the Hoc Neh plant. 

5. Mr. Veronese has Indicated that UK ISO is planning a fertiliser 

oonfe renne in India in November 1971.    The Chemisai Fertiliser Co. util 

be Invitee1 to participate in this international meeting..    Piold trips 

will be provided for all fiele^atcs to vieit fertiliser piante In India 

ineludinj the licite fertiliser plant.    Belebte« from the ©srnmlenl 

Fertiliser Co. will have the opportunity tú meet internat lemmi 

and mane plant visits for exchange cf ideas on plant 
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ofcaaioal ttàmolom er 
OjaAllfieationat       Advanced «¿«roc in/«aginourine.   fetenti va 

agperienee in de«lgn,oonatructlon and oporatioa 
Mté trouai a-anootin« in f urtili tur plante, 
ffitpwcialiy uxporiunoe in oxygaa gai lfi oat ion 
of lignite Ming Kopper«, Winkler, Lurfi and 
other prooeaeea.   Ilitperieno« in developing 
oovmtri«« will bo an adaa*ta#>. 

fecUen 

iifiitit o#a»tlonl The only iti trafen fertiliear plant of «fee eotattry 
it aitaeted at Ita« Holt, I—pane, northern Provine«. 
It I« *oei«*ujd to produce par year 26,000 ton« of 
nitrofen (in   end   product«) eased on JJO working 
•V« \MiRff lignite MI raw aaterlal to produce 
•asoni*.    fh© êeaigaed ewpaaitie« are aa follow« 
(ton«/y©er)i - 

13,000 
Urea 28,000 
Saletaric «el«   41,000 
*eBBB>l*l*ej«; e) «èpe 

«aia**«« ^3,TOO      (all in round filtre«) 
Altàoti«* MM production «a» «tarted in Iféî, ta* 
full year of oeeratio«, aa» only attained In iffO. 
•van in tili« ye«!1 onl/ difl of ¿aligned capacity 
«peaaF    ^^WBWI«W**F*ä    «Va»    W*    t«p«Wew^B»»y*»   p#Ml w •        »••**    »aJWewBaAaj *#•«» 

troablv« «MP» ««inly com**ted «ita tfee lignite 
gaaafUr «stag tappeta o»yg«n gasification pro««««. 
•* OlHaioal PurtiUa«» So. Ltd. (OnnWfJVD) «diali 
«ana aed operatee an« plant (najority owned ay 
HMU taviiiaaniat) Uta rae, «we ted Otile «Mietane« 
tnt lege ta* TM for a t**en eí «uparla to «*lp iol«e 
Ht* taatni«*! Brattala ani brina UM alan« un te 

^^^ a        a^^^^Kn a> ^^n^^e*   nvar^mn^enjpjvvj«ej 

I 95 niilioa aorta of fevtille*««. 
af inania« lag loanl a*»dn*Hfli 

It itÉÉaat aaj| UM I >u Marnai gi** taf arioritf U 
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Pont titlet «eohenieel engineer - fertili ser pian« 
«nintenanco 

Duration! Bi«ht «oatae 

Ili« reauired* à» «oon M poeeibU 
PoMiUy before Saptenbôr 1971 

Bwty etetlonl IM Moli, Chum ieel Fertilieer Plant, La»panf, Inailand 

Dutleet Wie espert will be * ««alter of a three-awn tea« 
working under a tea» lo actor and »ili be assigned to 
fee eneBieel ferUllaer plant at «a* Iton and «ill 
be espeeted toi 
1.    JMrie* the «eebanleel maintenance probi«» 

feeing Mi« different unita in the fertiliser 
plant, naneljr lignite gasifiention, «a« 
purification, assonia eyotfeeei«, ara« ayataeéda, 
aulphorlo nel«, «neonine enlnfcnte and all otnar 
eaciliary units and majfeat solution» to proalena 
«Man nave prevented the unito fron oontinued 
deal pu id capacity operati on| 

f.    assist in breoíc-doiai n&intenanee and plan and 
estasile* aenasslat and desonatrete preventive 

In all oritical uníte| 
•eia develop and eeintain »aitable «nealnc 
•aéntonnne« earda, naint»nanne work rasmisltion 
fogs» and neintenanc* «oat oontrol «fecetsi 
astasias« niainan tparaparta Hat in «toree and 
help ornar reared oritioal epateparta or help 
fabricate aparepartai 

5.    Aselet to rêvant» Wort ©at i aa a ah »nula« if 
and aaaiat m retionalieetio* and «eatrol of 
lesrttallos «rateai 

«.   s«lp to Ma; a rash P fnsilltia* for «peed» 
and aupreef eseeutioa of apiari«   totaniian Itasi 
of additional eavianswt asesa* if aar and aaaiat 

f.    «sYtftt to   ay«In» nniatanima groups for aaan 
«Bat «t rslatfevse a «astral apntan.   tala train 
aMteeapj, teanniaiana, se««*»!««, fitter«, ate 

•*    Oo.1 of arate with lo eel 
in «elvtag any other srob|«ss ••sjiatt«* alta 

"  nAntamnai of the plant ta order to 
tie plant to «entinase fall «fu «nation. 
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Qualifications!       Advanced degree in mechanical engineering with 
ertone i ve experience in maintenance probi©«« in 
a fertiliser plant using proses««» such as 
oxygen gaaifioation of lignite, high procure 
aynthesis of ammonia, urea synthesis, etc. 
Capacity to make innovation and to locally 
fabricate spareparts and to bu a lcador in 
maintenance groups noccaaary.    Bxperionoc in 
developing countries will bo an advantage. 

bsnguagut anglich 

Background 
infomationt       The only nitrogen fertiliser plant of the oountty 

ia situated at Nae Mon, Lanpsng, northern Pro vinco. 
It is deaignod to produce per year 26,000 toas of 
nitrogen (in   end   products) based on 330 working 
days using lignite as raw Material to produce 
canonia.   Tho designed oapaoitios are as follows 
(tons/year)i - 
Aamonla 33,000 
Urea 26,000 
Sulphuric acid 46,000 
Anson ivwa aulpnate 63,700 (all in round figurea) 

Although the produotion was started in 196?, the 
full year of operation was only attained in 1970. 
Even in this year only 41$ of designed capacity 
was reached in the anaonia plant.    One of the nain 
difficulties in attaining continued full produotion 
ia break-down of équipent very often and it is 
expeotod that good break-down and preventive 
aainienencb will holp to inprove tho aituation. 

The Cneaieal Fertilizer Co. Ltd.   (COKFOCO) which 
owns and operates the plant (majority owned by Thai 
Oovernnont) has requested UMIDO asa it t ance through 
the liti for a tean of experts to help solve the 
teehatioal problems and bring the plant up to 
designed capacity production.    Thailand presently 
imports about UB $ 25 Billion worth of fort il i aere. 
Honoe, the importance of inoreaslng local production 
is evident and the Oovemnont grives top priority to 
the request. 
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Pest titlet liectricel oum instruments engineer 
Pertilissr plant 

Duration! Bight month* 

Duty station!      Mae Moh Chemical Partii i zar Plant, Lempang, Thailand 

Patissi The assart will be a member of a three man team working 
»Aar a tea» leader and will be assigned to tee ohenioal 
fertiliser plant at Nae Hon and will be expeoted tot 

1. Beview the electrical en*rgy supply problema 
inoiuding interruption., voltage, etc. and analyse 
tee causea of breakdowns due to electrical mainte- 
nance of motora, switch-gear,setting of limit and 
overload relays, transformers, etc.  aa well as 
problem» oonneoted with repair and maintenance of 
process control instruments in the difforent 
electrical substations and the different units in 
the fertiliser plant, namely lignite gasification, 
gas purification, ammonia synthesis, urea synthesia, 
sulphuric acid, ammonium sulphate and all other 
auxiliary unita and suggest solutions to these 
problema which have prevented the unita from 
oontinued designed capacity production. 

2. Assist in break-down maintenance and plan and 
establish schedules and demonstrate preventive 
maintenance to all oritioal units. 

Ì.   Particularly assist in resetting overload relays 
ami time relays of all equipment.    Assist solve 
probi aas connected with starting up of high horse- 
power synthesis gas compressors togateer without 
tripping out other équipent.   Assist study and 
reset automatic shutdown relays.    Help solve 
maintenance oonneoted with insulation of high- 
tension open motor windings. 

4. lalp develop and maintain suitable maintenance 
oaves for electrical equipment and instruments, 
maintenance work requisition foras and maintenance 
oost oontrol sheets. 

5. Istablish minimum spareparts list in stoves and 
help orear required oritioal spareparts or help 
fabrioate spareparts. 

6. help to organise eleotrical and instwments 
repair shops. Establish list of additional 
equipment needed if any and assist order test. 
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7»   Assist to organize maintenance groupe for each 
major unit of plant or reinforce central system. 
Develop safety nrooedurcs end train engineers, 
technicians, electricians and instruments repair 
and maintenance mechanics  in their jobs. 
Establish job descriptions o 

8.   Co-operrte with local management and tea« leader 
in solving any other problems oonnected with 
electrical and instruments maintenance in order 
to bring the whole plant to oontinuod full 
production. 

Qualifications!    Advanced degree in olßctrical engineering (qualifi- 
cation in instruments engineering preferable). 
Extensive experience in electrical maintenance and 
iMttwisnts repair problems in large fertilizer 
plants using proooBtioe such as oxygen gasification 
of lignite, high prossure synthesis of ammonia, urea 

:   synthesis, etc.    Capacity to make innovation and to 
locally fabrioate spareparts and to be a leader in 
maintenance groups neoessiry.    Experience in develop- 
ing countries will be an advantage. 

Lsmguagei Snglish 

Background 
informations    The only nitrogen fertiliser plant of the country is 

situated at Mae Mon, Lampang, Northern Province. 
It it designed to produce per year 26,000 tons of 
nitrogen (in ond products) based on 330 working days 
using lignite as raw material to produce ammonia. 
The designed capacities are as follows (tons/year)i 

Ammonia 33,000 
Urea 28,000 
Sulphurio acid 46,000 
Ammonium sulphate 63,700 (all in round figures) 

Although the production was started in 1967, the full 
year of operation was only attained in 1970.    Even in 
this year only Alf of designed oapacity was reached in 
the osmoniu plant.   One of the main difficulties in 
attaining continued full production is «so to 
difficulties of getting oontinued supply of eleotrioal 
energy, line faults, maintenance and repair problems 
of electrioal equipment and instruments. 

The Chemical Fertiliser Co. Ltd.  (CHHtFEIICO) which 
owns end operates the plant (majority owned oy Thai 
Government) has requested UMIDO assistance through 
the TRI for a team of experts to help solve the 
technioal problems and bring tha plant up to designed 
capacity production.   Thailand presently imports about 
ÜB i 25 million worth of fertilizers.   Hence, the 
importance of increasing local production is evident 
and the Government gives top priority to the request. 
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rnsjt titlet 

Duwtioni 

ft»tjr stations 

Stttlesi 

Senior Fertiliser Planning. Adviser 

One year with possibilities of extension 

Bangkok, Thailand with travel in the country as 
naoeesary.   He will be attach«! to tho Prime 
Minister* a Committee dealing with fértil i Mr natters 
and work in olose collaboration with nil and the 
Manogenent of tho Chemical Fertiliser Co. Ltd., the 
Ministry of Finauoe, etc 

Ine adviser will be responsible for assisting the 
Oovernsient of Thailand for long-range planning on 
all mattare related to fertiliser production, 
imports and consumption.   He will be expected tot 

1. Assist ia setting up a 
with hiaself as the leader end consisting ol 
production experts« engineers, economists, 
Marketing experts« etc.   who will be sainly Inai 
experta and where needed to request and augaent 
the coll. with foreign experts. 

2. Ihe fertiliser planning call will study all relevant 
probleas connected with the fertiliser industry 
such as present demand, future demand up to 19§0 
for various types of fertilisers« namely I, P, E 
and K-P-K oonpounds taking into account the 
agricultural development and soil conditions, 
imports needed and import policy, further produc- 
tion capacity needed, looation, raw materials, 
types of products« marketing and distribution, 
price supports, legislation, revamping present 
production eapacity, infrastructure, etc 

3. After the decision on new oapaoitiss, looation 
and producta are taken to help in drawing*up 
tender speoifioations, analpsea of tenders, 
financing arrangements and in helping the 
execution of the project euch as placing orders« 
drawing up contractu, supervision during startup« 
ensuring guarantee performance, e to. 

4«   Help in drawing up the framework for a permanent 
institutional set-up in Thailand for handling 
all natters concerning fertilisers suck as a 
tjrMii.tr ¿ssnfillT Pf.TsjJIftsn <"") «*•* 
which all planning« production units, narketing« 
rssearoh and deveiopaent, oto. «ill take piase. 
fàî nay have i.a. the following functions! - 
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• Planning for future fertiliser industry 

.•• Production 

- Maintenance 

- Construction of new units 

- Marketing and distribution and 

extension rervioes 

- Credit 

- Financing 

- Legislation 

- Imports 

- Training 

- Research and development 

- Information 

Qualification«!    Advanced degree in engineering and/or economics 
with experience in planning of fertiliser industries 
in developing countrios. 

Language! English 

Background 
information!    The only nitrogen fertilizer plant of the country is 

situated at Noe Mon, Lampang, Northern Province.    It 
is designed to produce per year 26,000 tons of nitrogen 
(in end products) based on 330 working doy» using 
lignite as raw material to produce ammonia.    The 
designed capacities ore as follows (tona/yoor)i - 

Ammonia 33,000 
Urea 26,000 
Sulphuric acid 48,000 
Ammonium sulphate 65,700 (all in round figures) 

Although the production was started ir I967, the full 
year of operation was only attained in I970.    Even in 
this year only 41# of designed capacity was reached 
in the emonia plant.    The technical troubles were 
mainly connected with the lignite gasif ier using 
Coppers oxygen gasification process. 

The Chemical Fertiliser Co. Ltd. (CHBMFiaDO) whioh 
owes and oporatos the plant (majority owned by Thai 
Government) has requested UNIDO assistance through 
the HI for a team of experts to help solve the 
technical problems and bring the plant up to designed 
oapaoity production.    Thailand presently imports 
about US $ 23 million worth of fertilisers.    Henee, 
the importance of increasing local production is 
evident and the Government gives top priority to 
the request. 
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Further in order to help the Lonf»t»i* 
planning for the dewlopmwat of the industry, 
the Oovornaoet of Thailand roquette oeeietance 
of a planniag adviser. 
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United Mations PITI gramme ìM Valons Uni«» 
Development Progrsnwe pour le Développement 

Tell Office of the Regional Representative 
97001-3 548, Ploenehit Road 

P.O. Box 618 
Bangkok, Thailand 

t*r.  au/1-571 
WA/l-ll 
tCAIl/l-1 
Lattar Ho. lßi 1 Nnroh 1971 

Bear Dr. Charoen, 

In following up on our disouseion at my offioe on 26 February, 
I M pleated to be able to confini that the new BCAPB/UflBO poet 
for a Ragionai Adviser on Petrochemical Industrie» is likely to be 
filled within the next few month«. 

It would th««f I hope, bo possible for us to respond immediately 
on your request for assistance by an KAfl/WISO Regional advisor in 
the plastlos industry field whioh was formally submitted by DTMC to 
1àis offioe on 6 October 1970. 

I am also very pleased to be able to inform you that I received 
a sable fron Tisana oonfiraing that Mr.  Vsrgaeso, Chief of Fertilisers), 
Psstioides and Petrochemical» Industries Section, UMIDO, will be able 
to cose to Bangkok for two days after his Rangoon mission.   Ime probable 
dates for his visit to Bangkok are 13 and 16 March.    Í will contact you 
later to fix a time when we can have discussions at the Départaient of 
Solesse. 

Tours »inoerely, 

»ils 
Industrial Development Field Adviser 

(UKIDO) 

Bv. Oharoen ttjirswungsri 
Ohief 
division of Physios and Snglne&ring 
Ministry of Iadustry 

osi   ir. Ulli, UM», Bangkok Mr. Manos, tOAfl, I 
Mr. Siddiqui, UMIDO, fiema Hr. Urnsmlt, BCAII, 
Mr. Vergfcese, UWIDO, Vienna 
field Advisors Support mit, «CIBO, flemas 
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UNITED ¡TATICHS 

ŒNBWFMEWT PROOIUMME 

PROGRAMME DES NATIONS UtlIES 

POUR LE DEVELOPPHMT 

Tolophono 
57001-3 

OFFICE OF THE ÏÏEQIOBAL REPRISE ÍTATI VE 
y£ Ploenchit Road 

P.O. Dar. 61G 
Bangkok, Thailand 

Réf. THA/l-r71 
m\/i-ii 
THA/1-22 

Cable Address: 

"UTDEVPRO" BAWOKDX 

1C liaroh 1971 

Dear Siddiqui, 

Subject:  THAILâlîDi  Induntrial Research Activities requiring 

Please refer to my lettor to you of 2 March 1971  on the above 
subject. 

During Mr. Vorwiese* s visit ìiore rie hai a meeting at the Départiront 
of S cionco, Ministry of Industry,  vrith Dr. Oharoen, Miss Oonsombat, ant 
Mr. Walloon,  the Project Manager of TISI,  following up o:i the Department 
of Soioncc projects Ho. 
of 2 March. 

1" b and ri in the list attacher!, to my letter 

Dr. Charoon handed over a short description of project Ho. 5 d 
"Controls and Efficiency Improvement for Industrie«".    It uas suggooted 
that UHIDO Headquarters urgently comment on tho project and prepare a 
draft job description for one longf-tonn expert to assist the Department 
of Science in carrying ort his project.    Such a draft would then be ueod 
as basis for further discussions here.    Alternatively |  I vioulc! like to 
suggest, as a first stop, a 2-3 ueclr.e preparatory misnion under SI3 by a 
UHI DO staff raciabor or short-tern consultant i.dth tho tasks to advise and 
make recommendations vis-a-vis the implcriontation of thin project and 
requirementB of tochnical assis-! anco in that connexion. 

'le also followed up with Dr. Charoon regarding the request by tho 
Department of Science fr»r assistance in the field of plastics and rubber 
by an SCAPE Regional Adviser (rof. ny letter of 1 March-iff 1 to Dr. 
Charocn, copied to you. ant1 yo^ir letter of 25 November 1970 to Mr. Haii). 
Dr. Charoon han led over to us for advance information a job description 
(oopy attached)  for a sir-months SIS-erport -I'cchanioal Eitginoer or 
Chor.iloal Engineer (Plastics Bquipnont and Machinery BKpert) and a list of 
equipment for plastics study and tosting (oopy attaohod).    It was 
suggested thai   lae assistance in this field bo provided initially, by 
tho UKIDO/nCAI'E Regional Adviaer on •etroohemioals uhen he comes. 

Mr. ¡I.A. Siddiqui 
Chief of Section for Asia 
Teohnieal Co-operation Division 
UTISO 
P.O. Box 707 
A--1011 Vienna, Austria 
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HoHOVor, should Dr. Herbert May,  in connexion uith the planned mission 
to Burma on the potyner resoarch laboratory, be able to make a short 
vitit to Bangkok this vioulc1 be most welcome. 

AB regarde to the equipment,  it viae suggested that the  list be 
reviewed by the Regional Petrochemicals Adviser and the possibilities 
explored uhcthcr soma of the equipment might 'TO providod for under the 
possible 2nd phase of the OF assistance to the Thai Industrial Standards 
Instituto (TISI). 

P'.ease also rofev  ce ¿ci.   let Lui  to LIO of 10 Uovo: .ber 1570 with 
attached draft job description for an Economist (plaetic market) and 
Kr. Vcrghese'a further letter to mo cf (; February 1Ç71 regarding the 
discussions in Vienna on the enne subject vdth TÍÍ8B Oonecabat.    I    »an 
met with positive response during a neeting on 11 March at the Board 
of Investment vith Dr. Amnuay Viravan and llr. Chira Panupong,  regarding 
their interest in fol lot ring ¡ p by requesting under SIS an expert to 
assess ant* mako r^on|yn¿£vtio¿isconcerning thg, /fewjojgrçi&Jg/. ffl&lalW.t 
riiftlOBin,àff*try' ^^^aJ^l-AìlH0 r»^"c 'lraft  J°b Äoncription {ret.  my 
Letter" ori larch 19TÍ  to" Dr"   Amnuay Viravan,  copied to you).    One 
addition to the  job description suggested by Dr. Arnnay was that it should 
also oover advice on possibilities for export. 

Dr. Charuon expressed keen interest in 1-ht early carrying out of 
such a Board of Investment eponsorod study which would be of basic 
importance for the fvrthcr work i:i thiB field at the Department of Scieaco. 

Fi4ally, I am rise attaching a copy of a description prepared by 
fir. Caaroan for the pro cet Tío,  j c (in the Departnjent of Science list 
transmitter;, to you un^er oover of my letter of 2 March 1971)  "Industrial 
Products Analysis and Teating Service1'.    Although no expert assistano© 
is foj^eseon for this project,  ISflBO HoaAquartnrs oonmentp would be most 
welcome. 

Yours ßincorcly, 

Nils ttamm-lriotiou 
X:i Lustrisi Development field Adviser 

(an»; 
eoi Dr. Oharoen, Department of Seienee, üati&at. 

Mr. ttellden, Project Manager, TIS*, Banglcol 
Mr. Power, WW, Bangcofc 
Hr. ItepaaeU, llTIDO, Vieni» 
Mr. fe ritióse, IUI DO, Vienna 
Vr. iasitgD?, Wilt', Viuttna 
PleU Advisers Support Uhit, tlflDO, Vienna 
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%fty Jfrtf ont 

for Special IndHMtriea Bprrçiqss ^itPi^nsS*v4BplS*SPSS,SnP4MiMSISV'SSVS*SP**"Sl*^'* *• •••^•r^wi^^^^^l^^" 

Meohanioal En/^ineer or Chemical Engineer (Plasties 

Equipment suit" Ilaohinory B.vpert). 

Six months i 

As soon as possible 

Bangkok,  with travel .as required. 

¡i  The project is a part of the Economic Development Man 

carried out at i ho Départiront of Science, Ministry of 

Industry, with the purpose of improving the local 

industries,    sinoe the plastic industry is one of the 

predominant inuussrissin Thailand.    Rie piastie eon- 

nwmr products are wry «ell known in the m,r!wt of 

Thailand and the rate of eonBumptian has a tendency to 

increase rapidly, even all resin raw Materials aw 

imported.    The purpose of the project as the fol ioni nft 

- to improve am* to promote the toohnioal know-*©« 

in plastic processing. 

- to initiate the production of reein.   raw materials 

for supply the local plastic inùsstry. 

- to study and re search in tins use of piastie raw 

material in uther field of industries. 

- to lock for the mv material and prossss fat fwt«r» 

piastie industries. 

- to stuC.y the piastio products inéustr* is antsastt«» 

intlsstry, ti* food paokafinf industryt ths >>uil Unf 

industry etc, 

- to study tse present and future of the pl«stiss 

siashlnery iadisstry ia fhailand. 

The expert wallt 
• study the existing situation r«fardi»« plastiss 

fabrication   «mipssnt in the oosSitry. 

- to help t!* ScBSrtssnt sf SeUnsc in asttslltstta« 

am ftps rat la* a plastic tsfrttftf l«s**»t«fy. 
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- to »a*--   nooMHMidftUon f»#ir<*iMf laa#'"*i»a»t*t 

wHi6h o(W He offa«*«* t« •!*  »tfurtt«a fa'flaailrn 

twH>§try. 

- to «atlMtt«   'he  ftttvu*   ra«fvlrwa**U    T »<|a#Haa 

fA>rl«ntion equiparai. 

» it- atfgMrt >'   o.«'.«f%v   f tr trilnia* 1 > ffO»rlc%t|ca 

fcnlniq .>-*,  T'.-.Ht-* oifitr^l» »"it«»»W^<   »f 

(»Tutpwint %IMí augpat avtMMf tarlavi if 

of mio*, IMN-MUC tfc. i.itiiftm«t»a tta», 

<|t lilt/,   ote. 

- to lacwaarM* «tw aw of iWfeajtavaiat la* 

m i^--mrt *if|%Apfci.t an«» •aeMar» f»* •*«. ?i «tiaa 

ftartentl >*i uuiartfy- 

UalvM«ltf fefn* in aaafctiil«»*! «aHa*»!*«!«   r 

sfcMêaM eAtl>*;< rijv 

At laaat ft«» yaw    v»rt«iK*  la tai ft*'li «f   >•*!*, 

fnfert«r%«t<m a* »»prpiftaa -Í ^inatta* fafcai«**!*« 

anaMaoty ** la «awifs^tariiMf alaatiaa r**«ta«lB«a 

at pVaa*aMat alwtt« tafean»»  i»   *t    f *H 

pfr««aiitMit twdNfetaata HKM** .    %-•*   f »a» 

pliant« i*f+«*rtaa i*PBv*Taa a*t*wtar • i—if 

atHaUa fwr «*Uf   «a.    »at  «U a*Mi i9m%%m 

»t %a* ««.tal <w»**tt  tf »»aia **•  «itavi* 1 w «*a« 

•It put ar.ta«Mt  t« •»«•* í*U U *f 

mm HtiMtt« t* %   )aV* rltatiat 

•I r**a i« ihallwd.    \aa»'»ui   «--y V «f «ata» ala*** 

i*t »tartfienai la «IM *•!*   f*l ja**« rmmm *• 
I« MO U ^ *••*•* pMftta •*#**« a»ltlf t* 

rftftviaMi.m.   Hi **ja»it* af ta» Maat it anali 

•aalt -«l>ajl»' M naapl« «t Wa».    I» «MM! a 

ai#têfia%* f«Afttl%l*« %f >l%»*l*a 

M « eoa* «at % piatta 

as las»l*««i Mita «i aafela, 

«at rv»f «at ta» 4 pu fratta tAUMaU 

a^atlM* 

1 
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•Ar  wip««** t^ n-mivtak «Vn^r W tortlAg of plirtlc 

«M»rl*t MH» t   p»mi triinl«Mt PCHTB^« "*t inumati M*T,1 

1#«*    vi* f-«r v »finer «i«'«» *»f iomi ffv^fie«.    IMI 

t-rtit««!**,   4U- Ute. fc'r >'f *•* !*')•«• -i*rftat>r, tall 

«HV-ii«è -•,'*   ^i«*\ir ««mm r-nt ;ot  with tt» cilrttag 

mmripm ->t UH, fertwi«'* ttv<>iv«4   in *h» iwprvitwwit « 

«ftf»«t    f f'bi»|(s»  im\m%ru*.    Per §*«& puffo«*, ctuipmnte 

**f  r*«H4*Mi*   »-**   fv ,.**»€. f.«r tin, e«iaVilgfen»fi« af the 

tart i« * 1>M. 

A* «KM««, ut ri«***« ••*«»•*• mr*   rt»rr *»ll tao»« in MM 

a»rWt   *f 1*  li   ì     «4  Ife   iru  ->f   •-»««Mptioll fcaa a 

%»MPJ#»« *» ««   !>««(%«M» fvf.i   >•    9h* pi «tic« in «Htrio« 

.-•w,j*f ia¡»»*r*   -|»   i»*n •i%rt'i f-'.f prr»*t«riif ra«w«er 

t^*****««*   tu*«tè» ti* f*ct**rt»a »-m  iMttw« »»riklttlai 

*•+ :**.•**?** ¡-i «ti- n,«ir* ta «r%r f> «Jffl/ low! placUo« 

Wtmmp, «• »wMr rr %**• M* Halted In 

*%%** -m* m   %0$Um%tm cf f»i«w%ta mina la t*t »a 

M •*•*!      *  S***«*»   *f  IwfcUf Is oqutiamito for 

># in ».ff»    M«  la* t<it#ttt«m  -V *»a»"r«a for aecklnf jf 

a»tfc-tv»«  f#- «w#.    fat» liv'ï-rtfjr i» ^l«-*1 m**r I fw laavawt* 

•Ml*.     »*•#*#«*»   «»     ftp**«»**   »f ieUiMx to»   >naMl»i<' the 

af**»-t f r M##««M»II* -«a* ;-ru.*--n<* ef tal« at»! of lachtftry. 

*f •**• f r»»ji «I t« *» «wty »<!t ttvataUjnUor 

I •   r f  »t    »lag   . :*   t. |«K>U   ¡4H-«lt,   I*  Muijf  MM 

*aM*#    f **   *#»*• **«     |4 life  f«».« -^»«rt-U  «It* »••pert 

I* %*>- !*tt«     f v* araaraa wß mm^fm%\^mê »avtiaatat t« 

tarnt«* «fe »-»'Srtv M a*tv*Aff ta» . r»*»i#»# iav*>'vt« in 

pp* %*»«,!•_,   *»•  i« l-'WMNt^te  •»* wa for «ttlt**t|c*i 
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• 

04 aar mu 

Anne7 30 

BJatUlln/ri 
coi Mr. Verlese 

10 November 1970 

toar Kila, 

During our ¡nnetlng with UtBP*B erstwhile Resident Representative 

1« THr.ilond, Hr. f. AyIon, th© possibility of Uïljn assistane« In the 

field« of fertilisers and pesticides production and plantíos processing 

NM  dlBCVMcd, 

Mr.  Aylen vre« of tke opinion that an offer of IMK) assistance 

la fertiliser and pesticides fields would be premature at this stap 

but there ie a distinct possibility for UÎID0 to develop an SÏS 

project in Thailand to advise the Oovomwcnt on tho feasibility of 

enveloping the looal production of plastic, resins and improve the 

plasties fabrication industry.   Accordingly t* enclose horcirith n 

draft job description for your considérât i on and fiction. 

KlsY?ly inform us in due course of any development related to 

this proposal. 

With kind resarcís, 
fours Bino«rely, 

M.A. aiddiqul, Chief 
Section for Asia wd tho Far last 
Teohnioal Co-operation Division 

Hr. Ulis »MsHteieson 
<WI» I«i.tev.Fi*ld Advtwr 
W Isvslopiwnt PIW§PBSMS© 
P.O. Isti MC 
l*n#cofc, Timi lam1 
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ppfI title; Economist (pieties market survey) 

JPtí&iaStí. i montila 

Bftte r^fntfipft1      ' ^* 800n aB P°**i^l@ 

fluty «tationi thailand 
To stivüy the domestic market for plenties products, 

to formulate an estimate of the probable future 

denand during the next 10 years and te investigate 

the possibility of the establishment of a iooal 

plasties fabrication industry. 
the expert »»ill serve as a Ooveraraont adviser and his 

Cities will include the following! 

- Assess the present domestic market for various 

plasties products. 
- "orcoast tho requirements during the nsrt tO years. 

- Study the availability ana eoat of the asoseaaty 

inputs to develop a plasties processing and fabri- 

cation industry in the eouatry, such a« labour, 

utilities,  distribution, etc. 

- Study the prioe structure for plastics products. 

- Rceowmend the steps to be taken to increase the 

consumption of plasties produota, including sales 

prenotion. 
- Study the feasibility of further â»¥©loB«ent af 

the local plasties fabrication industry and the 

establishment of local production of the nain types 

of plastic resina. 
- Iteconsssnd ti» seope of any SUBS**uent MftK) 

assistance in this fielt1, as required. 

Un Ivors i ty degree in eeeaeales   -it h a broad oxpsrteae 

of «artet studies and sake of «yntnstlc resin« and 

plastic« products suoh m fila, sh*et, ortmasd or 

nenldeé producta. 
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\t English 
flaMH** The Government of Thailand desires to investigate 

the possibility of development of a plasties 

fabrication Industry to supply the growing homo 

raarJ*t, to diversify the economy of the country 

at present doratjvvtcfl by .-..¿frioulturc, an¿ to 

provi Jo employment possibilities. 

n^riï, 

i 

J 
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Jtf.^J.,aSL-Jj;, 12 "arch 1971 

Dear Dr.  Kansu, 

Please refer to Mr.  Verghoec'e, Mr. Skoumal's and my meeting with 
you ant* Mr. Karaoglan on 11 March 1271, j&ter alia concerning possible 
UTIDO assiistanoe in connexion with the UñTte^Watïon, s Resoarch Project 
on ASSAM Economic Co-operation (the Study on A3EAIÎ Economic Co-operation). 
X .-un pleasec* to senr1 tc you the draft proieet inscriptions based on our 
discussione, for assistance, under the Special Industrial Services (SIS) 
programing,  in the undertaking of a Eiuuy in ¿cpth of fertiliser industry. 

As agreed at the meeting,  the ne-rt step night be your approaching 
the ASEAÎÎ contact officers in the five countries as indicated in my 
earlier letter of 19 February 1971 regarding similar assistance projeots. 
If positive response is obtained, then the Qovernr.iert endorsement of the 
projsot «houle: be submittod throve the formal channel e (the technical 
asslBtanoc co-ordinating bodies of tho respective 9ovornii»ntB) to the 
UfBP Resident Representative in each country for his forwarding to UHDP 
and UHI DO Hcfidyuarters (•¡/ith copy to your office). 

We  would also appreciate if you conld indicate to uo as soon as 
possible the result of your discussions on this matter trtth tho ASEAN 
contact offioers sc that TC, if -loomed desirable,.might initiate 
advance recruitment action. 

Yours sincerely, 

Mils RajTwHEriceon 
Industrial Development Ft« Id Advisor 

(IWIDO) 

Dr. 0. KhMu 
Itejra LsMer 
HMR Study Oroup 
U.S. Hotel 
Bangkok 

coi Nr.  D. Bliokonstaff, IMP, Djakarta 
Mr. A. Coofibeil, UfBP, Rial* Lumpur 
Mr. W. HarAing, UHBP, Manila 
Mr. !f. Mali, «W, Baiijwk 
Mr. H. Jones, UHI00, Pie Id Advisor, tfaaila 
Mr.K. Dikshit, SCATS, lantftek 

Mr. H.A. Slddiqui, WIR), Vienna Mr. O.S. Oouri, WEBB, fioraia 
Mr. t. Rothbliaa, URIS0, Visana Kr. M.C. Verghe e«, VUnfU\, UH DO 
Piola Advisers Support Unit, litt BO, Visnna 

Hr. 9* Stomal, Systems and n»rk«U«ff oonsultwt, WHS, Jan.xjkok 
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PROJSCT FOR 
TfflflBciAL^I 

Project titlet  ASEAN Co-operation in the Development of fertilizer 
Industry (In-depth Study) 

Cojtgitri^aj  The ASEAÏÏ r.icmbcr covatrice - Indonesia, Malaysia,  the Philippines, 
Singapore ano Thailand. 

The objective of this project is to esploro in depth - based on the 
preliminary studies currently being undertaken by the ASEA!» Study Oroup - 
the poBBibiliticB of oo-operation botrjeen the ASEAN countries in the further 
development and production of fertilisers,  e.g. by preparine an analytical 
report on the existing fertilizer production facilities in the five count ries, 
the projected needs of the five countries till I98O taking into account 
population gro\rth, the rise in standard of living and higher nutritional 
standar-,  rau materiale availability,   substitution of imports and *jane rally 
on the basis that fertilisers arc the nost important ir.put in the development 
of agriculture leading to the  "green revolution".    The study should also 
include capacity estimates,   locations and preliminary investment cost 
requirements.    Por this purpose the services of a fertiliser industry 
specialist (chemical ongineor-cum-cconomist)  ìB requested for a period of 
six months during the latter part of 1<;71.    The expert vrill be a member of 
the ASEA1T Study Group based in Bangkok. 

Most of the countries of the ASEAN Oroup - Indonesia, Malaysia,  the 
Philippines, Singapore and Thailand - are countries irtth large exports of 
agricultural commodities.    To continue  to develop this sector, the  input 
of fortilizors is a major requirement.    At present,   ti» product on units for 
nitrogen fertilisers exist in Indonesia,  one in tho Philippines and one in 
Thailand.    In Indonosia, a very detailed study to set up a large si«) 
fertiliser plant using natural gas,  as the raw material has been contracted 
by the 'forld Bank and tho US AID.    The small fertilizer unit in Thailand is 
based on lignite and is not meeting the increasing needs of the country. 

Under the  aheve conditions the scope  for the development of this 
ssctor and its integration among the countries is urfont.    Cheap and 
extensile raw materials sveh as oil,   gae and naphtha e^ist in some of the 
oountries and den»nd for fertiliser is arrowing.    It is estimated that in 
Thailand alou* the import of fertilizers is of the order of IB 323 million» 
a year.    Thuu  .jith availability of raw materials and present and potential 
demand this sector of industry has a bright future for developnwnt. 

This study in depth will drau up on the information contained in the 
«ft!» Study presently being finalised for the ÏCASU region namely "Survey 
of Fertiliser Production Facilities",  as well as the extensive study the 
World Bank is sponsoring in Indonosia". 

The A9MN Study Group,  established for the Uhi tod Kations* Research 
Project on JMBAtf Economic Co-operation (the Study on ABEAU Bconomic Co- 
operation),  is ourrontly un<:" e rising a study on the fertiliser industry 
in whioh thay vdll raa^e a preljj^Myy identification of the pessiMlitios 
of ©o-operation among the ASEAR oeunt rie s as \K>11 as spseify n»thBds for 
such co-op©ration.    The 3XE assistance under this project is to be 
oonsidorod m the next stajp after vtilch the matter util be crpcoted to he 
pursued by the countries oonoericd for inplewantation by tho industry. 
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United Nation» 
Dtvtlopaent Profrtaa* 

Pregi aa« i AM Wat ions Unita 
pour 1« Dtvt>lonp«atnt 

fai. Offiot of the Regional Representativa 
348 Ploenehit load 

P.O.Box 618 
Bangkok, Thailand 

•OnrVl-l 
Lattay fly.  j|7 

Siadiqui, 

23 19?l 

r*e«atly reviewed with Dr. CT. Li, Mr. Dikahit ma 
the praaent position of the five Regional Ad vi ear peate at 

financed onde- WIDO'e Regular Program«.    Ike situation, I 
amderetnnd, it «a follow*! 

Airing Mr. Ditahit'a progriejie lieouMion at Vitan» at ta« «ad 
of «evaebar 1970 «CAI! and UIIDQ had «greed that, «ubjaet to final 
toaourrtaot, the five Ragionai Adviser poet« would be on tèe followiaf 
Aitoitlineat 

Ivon and Steel (Mr. aerara) 
Agro «ad Light Indi*trios (Dr. aaésy) 
Plait io« Rngín««rlng and Toóle 
Agricultural Machinery 
Industrial Training 

WIIO iaforaod BCAP1 «tat ta« fi«* in Dtoeaber 1970, 
«said tt for the following: 

1) Iron and steel 
t) Agre tad Light Industrie« 
3i AgricAltur«i líi*oíuaií*y 
4) petrooheeiicalB 
5) Industrial Soonomiet 

tt MaÜ wrote on 5 J««uary 1971 tt Mr. J.E. Stipejiek, «Mia 
•r. 0.8. Ooeri, stfin« that «hay «greed tt »110 sagfta«ion 
that la Hit alata of «grioiiltural «Aoainerjr they would lihe tt have 
iaawstrial training «• raquee««* Ir WHO end alvo wnttjii Mart had 
alreadr «a« •ervicee of an expert ta «aTioultural aieJilatif awailatit. 

r. I.A. fliddierui 

••«tita for Asia 
VttjMioal Co-operation Mvia4ea 

P.O. lea 707 
A-WU Titan* 

t/A <>•».••« 
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A oaal« MM B«nt to i». J.t. Stanatale on 3 llafah 1971 raq.ua« tin» 
nia to «apatita rapiy. 

For tfea po«t in jwtroahaaioal« KAU aould lUt« t© have M*. J.f. 
Ska*, mio RM earlier »•«* at tachad to SCATS ana alio atan «IDO «i»«rt 
in Singapur«. Mr. Shan in proaantly Cnaiiwan of tfco Boar« of Director* 
of ih« Cfcin«aa »et roche» loal Corporation in TM poi.    Ir. Shan»« prtnant 

it aa follow»! 

ir. J. T. She« 
37 UM 59 
Lin TI Straet 
fnipai, Taiwan 
»•public of Shine 

*• eendidaturt MM «4a#aM*d M a aaattaf at MAPI «it* 
latt «Oak. 

for the pott of Induntrial loonoalst 1CAJ1 ia Karin* praliainary 
iilovMloM »ith Mie Hew Saal and aaanoaitt, Profaaaer Canti«. 

Ptaally, aa far a* the laat peat in ooaoomad it nould U ai4*l/ 
•ajriBi«taa if »IDO K*aa*uartora somld oonfira to SCAPE that tai« pott 
«lit ao for an Iaauntriol Trainin« AdvLer.    PI»aa« wfar to ay lattar 
of 13 Pu»aaini 1970 to Mr. ftapamak and ir. Karl Ik« • lottar of 
II luaaahat 1970 to ir. Sarjo SaaUoao on this «najact. 

•ila 
lataatrlal Dtvalopaaat futi Aoviaar 

(aviso) 

•. U ft**, UM», ?i«aa* 
aj^Bp •    ava/^nwa^anawa^aBi j    aaaaaBaPaFa     » a>aPBWSajaa* 

•>. tatuata, I* I B0t Vi urna 
MP* Inaagi r. UNXBD, ftaaaa 
Plaid ««via«** Support Unit, »I», ftaaM 
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Mr. M.A. SlddiTul, Chief 
Ssotion for Asia and the Par Etat, TOS 29 aprii '9T' 

Kr« I. Sothblur, ABA is tant Director,  ITP 
U.C. tor0mm, Ghiof U &* m 
Pertlllsei's, Fostioidoe and Petroohemioaia 
Industrie» Béotien, ITO 

JOTA WBlWALt ProfoMiMlity Survey dp Peetieidos aid 

Please refer to Mr. ferver1 s letter of •> aprii t9*P to 
Mr. Qui jano-Caballorc convoying the comments af fAD o» the draft Project 
Sat» Sheet prepared V UHI DO sutaittoi te FA© on 11 ffareh 1971 and your 
somoraadun of 16 April on the above subject. 

As pointed out in our memorandum of J March 12T1 to you this project 
sea fivon hi ih priority by the fifth aèstnon of the Asian Industrial 
Isvelopaont Council *" Jftfjajpy lift 

Additionally, raoomicndation lio.51   aéirosssd te the l>ireoter'"i>aorai 
of MO fren the Tonth FAD lesionai Conftoronoc for Asia and t|* Par Inst 
hold in Canton«, Australia fro« 27 August to j¡¡JuUESÍELJ3JSi •*•*•* ****• 

•A study of the production oapacity of the plant protection materials 
inásotry in the Ile fi on should he undertaken, «o as to assist the Msefesr 
flovernmente in the development of ths ir production pro#jr&M*e - partlealarly 
in the forsuUtion of pestioides - and to promote co-operation asm* the« 
in «fee most oaonottio us« of the regional resources." 

itofite the importance attached to this projet by ths Afflar eossitrleo, 
ORIO ma PAO,  it **o decided by WÊÊ to kocp ths project in ah» yaw ss 
booauw it «t believed that it foil within ths context of FAÔM projset 
proposal ILO- . 

Ite sublet hm been exanlaed at the URUO/TÉJO Tesasi«*! Staff 
•sstinff on the Promotion and Drvr lopwont of Agricultural Hat loi des sad 
Fertiliser I must rio« held in Rose iron 13 to 18 February Iff I.   9m 

I 

s—ttaf oonalnisd that thsrt  *as no reason to believe that Ftt*s 
and tKSO's OA 2» AM «re overlapping. 

Most inportantly, Mr. TerveHa lottar indicato s FÍO« a   ,  ,. .,, 
sonsléerinf HflB0*• project proposal of great importance a*i hi«* 
priority and expresses PAO« s roadlas*« to so-ose rate with flBW by 
part le i pat U»;   m « joint ««part minsUen that shall soneto* the 
prc-fsasiMlity eurvoy. 

ft» «troon »evolution» has boon initiated is MAH oowtrie».    I» 
te tsatatain ani further the aohioWMssrta of «fes traen levolvtian it it 
vitally ispertMt that the pro toot ion of hi oh stop y tolde against , 
tossivo appropriate attention,  inelnriíaf the proAnotion má wm sf 
rsTUlrsd paetieidoe. 

w» «stali like to rwusst «hat ft» «afes urssat ««japs «a shtain MPs 
«*B4 of war projset proposal.   It so**» to be neVUsHW to M iste it 
Protist tata Shoot and Ji> teeertpVine as eeoa>lotsA Mi revised by 

for your ostisi A« ratio® OROIUM* piona» fiad a Jen/t lattar rossest in« 
• rcooraittoraurm and approvrl of the projaot. 
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f^r Jmin •'-«*! tè» 
?••»« tv»» 

©A m m m ^i »^' 

>.?#. iktkL»*mM>....... ... 

fc»ar Mr.  0^h»n. 

H»-,.w> iKfi-r •" "vâ   i, tt, .    f , * J«n   r*  » ."M    <«*»*run4r ÄW» 
p***J»ai  pr»i»*u. '    i ti» r%ì •»% »,- • f.'*,  *a "à*t|t .• p-uni^d «"•< ifc**  «fc*«1 

projet w« *rt-*|na.*      w   ,»¥CB i.ij|i  priorit* '•>* t|»  "»ift** •»«•i*» «f 

Http***-**!.',   f**r^«»i'.."M**.   •?.       t     (*•**•«*'   t      »Er   tt»»»t»fl.ttWMH«»t 
of PU fro- .>•   *r.th  F.W ft» fi   v. t ^-nftt'.'n   * .   4*>        *'  ih» **# •**» 
lui* m «;wWr% .Vn- H    "-o.   \' A <-«•«'  •''  frr« ,»t r*i •»*••* li»t 

•A «t-utv  ••»    :fct   i--   '••*' **» ->f  'ft*   I-  '-•»"   ^»ífí'l'i« 

**»   tMiv*      Uf -W»i    ¡i¥«fr»'i.    I**    h»    4r¥» t   (*••«*  «f «fe»ir 
pr«*vU«n  %>*-">f "** *       f ft  '  I   rl     i,    ti»    ««-i*-   li*l«*« *# 
pM)<tr  At t IF,, §*><••*« *|N>***»  *       *' ih»-     *~ <;* 

»* c«**»t*« t       *-      •*" ' m   fr'i *n*l   <* t nit-«1*«« 4 

4K fftt» ' n •   'fUt *»'   •*«. ' t      *   r    •<»« p*v. M*««   lu   ««*«•«» t^   •• |» 
fcM V#n  il»',/»>     *?<   *   •>!      f>     --*    -1  * *%*•%   • »       <*%**'   *f fÎPi 
pP»J»*M    fntP*»*»     RA*-    t     »s      *•»     .».«•»-       f    4.   •»•r     •** |>p|j «f   I7f* 

!•*   «V'   *^t    r :.«     i*,»*   •*-.*   i«»««!«     M       %     ^Ifetlllfti    %.4»tM<    9UÍ1 

•«Ml Pir*»4i*r  IV'MN   . %   *   i    t.**»   r»**   1*   u.  f.   »V .rulNf"   »«"M       f|» 
.4MtiV   »**•**•'     *»»«*.«!*»     * >*»      •    t      M •»****   »*    *lp(«*    l|*>l 
FEO»» «/>-'   *i»* t»*»*rj»    rv.    ^  •*,   tU   *    m**>  p^t *• *,   *»*4    W 

«*»rï ^ff-iM- 

»I*- **# *   • imi 
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