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REPORT

on mission to Thailand, between 11 and 16 March 1971 bty K.C. Vergheso,
Chiof, Fertilisers, Pesticidos and Potrochemicals Indwirics Section,
UNIDO, Vienna and Nils Remm-~Bricson, Industrial Development Pield
Adviser (UNIDO), Bangikok.

1. IENCTON

1. This report covers the visit of K.C. Vergheso, Chief, Pertilisers,
Posticides and Potrochomicals Industries Sectiom, UNIDO, to Thailand
botween 11 and 16 March 1971 and his mission undertaken jointly with
Nils Rsmm-Ericson, UNIDO Industrial Devclopment Field Adviseor, Bamghkok.

2. Tho mission was initiated by the Applied Scientific Research
Corporation of Thailand .}ASET). taking advantage of Nr. Verghese's
presenceo in thoe area. 2

3. The major task for the mission was to disouss with the ASRCT/TRI
officers and the managemcnt of the Chemical Portiliser Co. Ltd.

(Nr. Remm-Bricson’s lotter, with attachments, to Mr. Siddiqui of

19 Pedruary 1971 refers to).

4. Discwssions related to the work of the Pertilisors, Posticides and
Petrochemicals Industries Section at UNIDO Headquarters were also held
with officers of the Ministry of Industry as well as at BCAFE and with
the Association of South-East isian Nations (ASEAN) Study Oroup.

5. A list of the persons met with and the industries and institutions
visited is appended as Annex 4.

6. Latest information regarding the UNIDO Special Intemational
Conference, schoduled to take place in Vienna in June, was given to
Dr. Vichitvong N. Pombhcjara, Director of Industrial Economios and
Plamning Division, Ministry of Industry. Dr. Vichitwong oconfirwed
shat the intontion was that either the Ninister or the Deputy Rinister
of Industry would lead the Thai Dolcgation at the Conferemnce. The
Under=Secrestary for Industry, Profossor Yos Bumnag and Dr. Vichitvong
would be members of the Thai Dologation both at the Industrial Development
Board (IDB) and the coaf-reu'oe.'g‘a oopy of the latest UNIDO Aide-
Némoire (No.6) and Pross Reloases IDO/261 and IDO/288 concerning the
Conference wore handod over to Dr. Viohitvong.

8/ Wr. Verghese undartook an SIS mission to Burma from 2-11 Narch 1971. ‘
*e/ Mef. Nr. Ramm-Ericson's letter to Nr. Lurié of 11 Narch 1971. |
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7. The nission wishes to placc on record its appreciation of the help
and kind services roceived from the Residont Representative and all others
whom they met and for their willing co-operation.

8. The ASRCT ceme into being by Aci B.E. 2506 in May 1963 and became
functional in July 1964 with the Primo Minister of Thailand as the
Chairmen and a Board of Governors and the Director General to guide

its activities. The TRI which is finamnced by UNDP and for which UNIDO
is the Executing Agenoy, camo into boing after the plan of operation

of the project was signed on 19 November 1964. The TRI is; part of the
ASRCT just liko similar remcarch institutes for agriculture, development
studies and conviroumental research (.nncaes 7 and 8 - Organisation
charts of ASRCT and TRI).

9. Tho TRI was oontactod by tho Chemical Fertiliser Co. Ltd. of
Thailand to assint the company in improving its production levels and
solving various other problems connected with its operation. 4is TRI

was set up intor alia to solve tochnological problems cncountered by
industry, such assistance would form part of its terms of reference.
Therefore, the Research Director Generel of ASKCT, Dr. Pradisth Cheosakul,
Dr. Xesem Balajive, Managing Dircctor (TRI), Dr. C.L. Wronshall, UNIDO
Adviser/Project Nanager (TRI) and Dr. C. Chu, UNIDO idviser at TRI
weloomed thc opportunity to provide the sssistanco requestod.

10. Dr. C. Chu made a visit to the chemical fertiliser company production
plants at Nas Moh, Lampang in the Norther Province from 3-4 Pebruary 1971
and mede o report dated 12 Pedruary 1971 (amne: 3, Contact Note
¥o.14/36).

11. This note was transmitted to UNIDO by Mr. Ramm-Erioson attached to

his letter of 19 Fobruary 1971. He also requested thet after the SIS
mission to Burms by Nr. N.C. Verghese, UNIDO senior staff member, betwoon
2-11 March 1971, he visits Bangkok (11-17 March 1371) to have discussions
with TRI and other institutions cnd “n the Poquirements of . .spicialist
assistence to the Chemical Fertiliser Co. and for long-term plamning for
Ahe further expansion of the fortiliser industry in Thailand and other
matters. It was also felt that tho oxperience of the staff member in
planning snd executing a largo fertiliser project in India based on lignite
could be most helpful. -



-9

12. Based on the above request the mission to Bamgkok was undertaken

end & preliminary moeting wes hold in TRI in the aftermoon of Priday,

12 Rarch 1971 to plan further action. After a review of the situation

in the Chemicnl Pertilizer Co. by Dr. Kasem and Dr. Chu, it was decided
that Nessrs. Verghaese, Ram-Iricson and Dr. Chu visit tho plant at

Nas Mok on 14 ond 15 Narch 1971. It was also decided to hold a final
mesting on Tuosday, 16 March 1971 at TRI and to invite tho Nanaging
Director of Chemical Portiliser Co., Nr. Kraisri Chartikavenij so as

to oconvey the findings of thoteam's visit to the piant. TRI handed

over & large number of background documents on the Chemiocal Fertiliser Co.
in partioular and the fertiliser situation in gemeral in Mailand. These
doouments a8 wcll as those obtained from other sources and at the Mae Noh
plant are listed under "List of Referonces”.

IB1. Yiait to the Chemical Pertidiser Oo. INd,

13. In 1954, & semi-autonomous dody callcd the Lignite Thermal Power
Organisation (LTPO) was formed by the Governmont of Thailand to utilise
the lignite deposits at Nao oh, near Lampang, in the Northem Province.
The first stage was the construction of a 12.5 K.¥W. steam generation
plant whioh was completed in 1959 and electric power wes supplied to
Chienglad and to Yanhoe for construction of the Bumiphol Dem. The name
of LTPO was changed later to the Lignit. Authority (L.A.) and ite

charter altered to pormit & wider field of operation inoluding fertiliser
production.

14. The hydro=slectiric facilitics st Yanheo went into service in 1964
eliminating the need for power from Mas Noh and hence the stoma
goneration facility suporfluous. Consequently, comstruotion of
a fertiliser compl on the strip-mined lignite was proposed and
aooccpted Yy the Govornmont.

15. The fertiliser ocomplex was to use the lignite as mined containing
307 moisture, 12-197 ash, 2% wolctilc matter, 2.9 sulphur snd 29€
fizod carbon. The tomperaturo at whioch the lignite ash melts is around
1300°C. Mequired steem in addition to stemn generated in the complex
was o be supplied by the Mas Noh steam generation plant and electrio
powet fiom the same source as well as the Bumiphol Dm.
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16. The overall contract for design ongin.ering, supply of equipment,
construction and trial runs for the complex were given to a consortiwm
of ¥. Gowman firms with Uhde serving as the prime contrector smd

B. Orimm and Co., & treding and engincering fimm in Deamgkok, acting

a8 local agents. The Chamical Portiliser Co. is Covernment-owned to
the oxteat of 60% (Ministry of Financc) and the rest is ownod by private
sector, namely individuals, banks, etc. There is a large loan from the
Kreditanetalt Wiederaufbau, FRG which is boing repaid by the company.
The total investacnt for the projoct im ostimated to de 350 million

Babts.
™e plant wea to produce the following products

(26,000 tons nitrogen in products per yoar besed on 330 working days)s
Ammonia 33,000 toms/yoar (= 27,000 tons M)
Urea 28,000
Sulphuric scid 48,000
Ammonium sulphate 63,700 (A1l in round figures)

The prooesses amployed, the capacities of the wnits, rew saterial
Fequirements and *ho firws inwolved are given in Twdle 1
(refur flow sheet Anncy  14).
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Iakle )
Hemes of firwms, processes and products

‘ (]
Neme of firm , Proccas Raw materials Producte

s ,EPWE:"GII" P‘IWP“E‘
[ ] —
1. Koppere ' Lignite drying lignite ! Row goe .

oxygoen gasifi- (270 ' !
Oa“o’l. { ‘ ;

. §o8 cleaning : {
2. Linde ! Air scparetion  air '

P 0 W

: | Sulphur
: ) ; 4.5

4. Halberg | Synthesis gue | ! '
conpression x , ,
. (wertical- : | - !
. reciproocating ) ; ‘
| max. 450 kc/ﬂ; |

t f
6. Uhdo ; Co=conversion @ |
| 24 kg/om2 :
. singlc shift
: conversion ] |
7. Unde | 00 = removal ‘ g
' water sorubdbing | I
. 21 kgfom2
; Mnal purifioca= |
‘ tion copper :
liquor wash i
110 kg/om2
8. Unde | Ammonic 100 33,000
© synthesis
. medium
pressurc
45 kg/om2 mex. !
Once through ’ .
or partial ‘ '
recycle l '

(0]
3. Bhell ; ADIP solution

-

9- Stami- 85 ' 23.@0

- —— -

urea procoss ?8 m}
Sulphuric mctd @) T !
Ammonium sulphatd 50 = 483 | 193 : | 63,700

16 = #2804

M 10. Lurgi
11. Lurgi




13. The plant was oompletud and startcd production in 1967 under the
neme of Chomical Fortiliser Co. Ltd. (CHEMFERCO). The cstimated total
cost of the projoct is a.out 17.5 million US dollars. During the first
year (1967) of operations, tho plant faced power shortagos resulting in
low production. By June 1968, howevor, tho unsold stocks rcached over
35,000 tons partly duo to unrestricted imports of lower-priced fertilizers.
The Govornment therefore bonnod imports of ammonium sulphate and urce
and tho plant scld the products and reduced the stocks. Howover,
production and salos did not rcach full capacity and targets. Although
the factory again attemptod to incroase production in 1970, none of the
units could achiove designed capacity for lomg periods as scen from
figures given in the Toble 2 below (which is an analysis of production
figures for 1970, Anncx  17):-

e R R e
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Sahis 2
Analysia of effective use of plants

Production (effectuve we) as £ of designed ocapacity

I3

“RRATE LT Nuluric Loll  Jaackik W) 30% ORE
[ “——M)——-——ﬂ-‘.‘—.—_———
Jenmany 61.% 67.83 60. 99
Pobrunsy 43.00 41.00 46.00
Sareh .00 28.00 26.00
Apm) .00 36.00 29.00
ey 37.00 38.00 32.00
Jume 60.00 63.00 55.00
July 37.00 $5.00 34.00
Aagunt .00 %9.00 3%.00 i
Septamber 1.0 61.00 44.00 ’
[ ) 42.00 9.00 44.00
Bovanber 38.00 48.00 35.00 (
Sesmber

n.00 .00 23.00 l
m

9.9 03.8) 6.2 ..M
e an 9.0 .06 a.0

M. M meigets of the figures 1a the above table shov that fer & LDmenth
pevied of ccuttuncus opereticn 42 1970 the peseentage of prodmetieon cempased
® Gign tpaeity wure & follomt - '

i o s

e s —
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19. 1In Table 3 arc given figures to show whothor the wnits if ever
oporated at design capacity and if so maximum oapacity attained end
what £ of designed capocity was attaincd. The toble also gives the
aumbor of days whon thore was no production and % of downe=time based
on 330 working days. ' ' '
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Noteps
(s) Quy of 263 days
Ammonie plant never attained dosigned capacity
Sulphuric acid plant noygpr attained dosigned oapuacity
A.8. plant attained dosignedoapacity quring 3 daxs
Urea plant attainod dosigned capacity quring 5 days
(b) Qus of 330 op~gtresn days
Ammonia plant did not produce 267 of doys
Sulphuric acid plant did not produce 197 of days
A.8. plont did not produce 37 of days
Urea plant did not produce 424 of days
(c) Based on the maximum production attained during one dayin each month,
the following possible aversge production oan be attained

(theoretiocally)s
(1) (2) (3) (4)
Possiblc maximum Based on  Bamed on(l) Besed on(2)

production T/D  highest 4 of desig- ¥ of
Based on maximum produotion ned capacity designed

production of ono of any day capacity
each mgnth
average
Ammonia 66.% 93.78 66.9 94
Sulphuric acid 125.0 139.44 85.6 96
A.8. 170.2 194. 50 88.2 100
Urea 19.9 88.95 93.6 100.5

0. An analysis of tho reasons for the shutedowm of the units during
1970 roveals the following (refer damages or troubles of fertiliser
plant, Annoxure 17): =

Smilication

= Bloocking by slag of gesificr

= Overload of lignitec foed sorew units and automatic shut~down

= Dmmage ta ash extractors

= Leaks in gasifier bottom part

= Defeot in time rolay of lignitc service bin

Back fires in gesifier

Short supply of lignito

Blocking of boilor tubes and boosters
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Smenis amthesis

Breaking of second siage pistons of both syn ges compressors

Defect in copper solution pump

Short circuit in 2500 K.W. motor of synthesis gas compressor

Leak in inter-coolors of compressor

Breaking of valve plates of synthesis gas compressor

An  rutemetic trip-off of compressor motor due to starting overload
Leak in stuffing boxes of circulating compressors

Alr aspanytion

Defect in four-way valve of regenerator

Wearing of carbon brush of exciter of 2.2 N.W. motor of aireturbo
compressor

Leak in first and sccond stage intercoolar of air-turbo compressor
Defeot in regulating velve of regencrator

Dofect in dlow-off valve

0 Iremevel

Demage to Escher-liyes Turbine

Demage to Thrust bearings of Turbine
Dofect in Turbine rogulation mcchaniem
Automatic shut-dowm of Turbine

Ures axnihesis

-

Insufficient ammonia

Rupair $0 urco.roeotor

Defect in ammonia high prossure pump

Defoot in flow meter of liquid asmonia

Automatic shut-dowm of (’t)2 CORPrassor

Defect in 002 drying unit¢

Leak in safety valve of ll3 high pressure pump
Blow-out of high pressure line from urea Peactor
Leak in ges cooler pipe of 002 compressor

. Sulahabie seid

. -

Storege capacity full

Befect in valve of sulphur pump

Damage to sulphuric acid pipe to drying temk
Defect in molten sulphur pump

dmanlim_sulphate

Insufficient ammonia supply
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[} ub=gtation, Yanhce power line
= Tomporary earth fault
= Roversc power relay in power plant
-« 8hort circuit in switoh goar
= Yeanhee power line fault
= Break=down of secondary of super hoater in power plant and honce

no stoam

-~ Exoiter trip due to testing exciter of synthesis gas compressor
- Lightning on 11 K¥line from power station
= D.C. earth fault
21. During the visit of thc misaion to the Ghemical Fortiliser Co. Ltd.
on 14 and 15 March 1971 at Mae Moh, Lumpang n detailed discussion with
most of the key personnel (for list of koy porsonnel sec Appendix 11)
took place. Mr. Somnuk Prdithsvrny, Acting Works Manager, took thc
party to visit all the plants, thc power station of the Lignite Authority,
water storage and troatment arca, chomicael laboratory and workshop. Somc
parts of the damagcd sccond stage pistc® and rod of the synthesis gas
dompressor and thc burst high prossurc pipeline=oxit of the ures reactor
wore ealso cxamined.

22. The inspeotions of the plants and discussions furthor confimmed
the followings -

(a) Oporations, maintenance and safety monuals are not resdily available.
Instruction booklets on maokinos ang instrumonts, detailed drawings
and bluo=prints are missing. It is cssential that top management
get in touch with cithor thc prime contractor Uhde or the suppliers
of individual cquipment and got enough copies of drawings and
manuals.

(b) Besential and oritical spareperts for machincs end instrumonts are
not availablo. Js examples, it may be pointed out that special
bricks for lining the lignite gasifior, thermo couple clements for
measuring tempereture, piston rings for synthesis gas compressors
and 002 comprossors, gland housing and stuffing boxes for synthesis
g8 circulating compressors, are not in stook.

Orders must be placed for such oritical itoms immediately and a
minisum sparoparts position established in the stores.
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(o) Maintenance work, espocially-planncd preventive maintenance-must
be instituted. Instead of waiting for a break=down, inspection
and maintenance on criticel itoms must be carried out periodically.
The workshop must be bettor fitted and the instmumonts ropairs
must be tightencd.

(4) Te oontinuous supply of cooling water, de-minoralised water for
boilers, .team and power should be ensured.

(e¢) Studies on corrosion, water trcatment, ctc. should bo started.
An instrument to measure thicmess of high pressurec pipelines
while under operatmn must be immediately bought and used.

(f) Efforts should be made and steps taken to retain trainod key
personncl in the Mae Moh arva. Higher sceles of pay, bonuses,
training abroad, facilitics for schooling of children,
recreation facilities, etc. arec some of the ateps necessary.
In-plant training programmes for operators, maintenance men, etc.
must be instituted immediately.

(g) The oxygen gasification plant and especially the Koppers gasifior
seemsto be tho biggest bottleneck in attaining continuous
n.%:q; duotion Better °°2ﬁr°1 of temporatures, inspection of

and control of
ca.t on process as such arc cssential. Tho gasifier

seeretion aa it cxists constitutos 8 potentisl dangorous agpect

3 t

23, In this connexion the detailed inspoction notes prepared by
Dipl.Ing. W. Fliess of B. Orimm and Co. (Annes 21) and tho
Contact Notc No.14/49 (Annex 22) prepared by Dr. C. Chu of
TRI who wrs a member of the mission who visitod the plant, are
very illuminating and worth serious attention of the authoritiocs.

24. The mission on return to Bangkok met with Mr. Kraiesi Chartikavanji,
Nanaging Director of the Chomical Fortiliser Co. and senior offiotals
of ASKCT and TRI. The findings of the mission were verbally
reported and short-term and long-torm plans for bringing p the
production of the Mac Moh plant discussod.

25. The writer of this report and Dr. Chu of TRI later met with
Nr. Fliess, Manager of Engineoring Department of B. Grimm and Co.
of Bangkok. Orimm and Co. as statod earlior were the main agents
for all imported equipments of tho Mae MNoh plant. Nr. Miess aleo
recently made a survoy and roport of the diffioulties in the
operation of the plant.




- 20 -

26. 1t is the focling of the mission that tho Chomical Portiliser Co.

should make use of tho uxpericnce and services of the Grimm and Co.
in obtaining operation and maintcnance menuals, blue=prints and
detailod booklets on all oquipments. All orders of sparcparts can
be channellcd through this company if a mutual understanding is
reachod. This procedurs may be quickor and cheapor in the long run.

ARDEX._suoh_co=oporetion sbould ke Anvestigated.

1v. f Scignce

21. Discussions worc hcld with Dr. Charoon Veshrengei, Chief

Division of Physics and Dngincering, Ministry of Industry (inncxure 27)
in which Niss Gonsombat (who took part in UNIDO plastics training course

from 14=27 Soptombor 1970) and Mr. Welldon, Project Manager, UNIDO SF
project TISI (Thai Industrial Standerds Institute) took part. The
following subjcots werc discusscd and thc conclusions and recommonde~
tions arc given bolows -

(a) As por lettor No.362 from Mr. RemmeEricson to Mr. Siddiqui dated
18 March 1971 (innex  28) it was conveyed to Dr. Charven that,
with roference to the advanoe copy of the job description for a
six months SIS export - mochanical engincer or chemiocal ongincer
(plestics equipmont and machinury oxpert) and & list of equipment

for plastic study and tcsting (innexes 29 & and b), tho assistance

in this ficld be initially provided by thc UNIDO/ECAFE Regional
Adviscr on Potrochomicals when he comos on boerd. Mr. H. May,
staff momber, mey also visit Bangkok in this connection after his
proposed mission to Rengoon.

(b) Rogarding the roquost for an economist (plaostics merket) for which a

draft job duseription was scnt with Mr. Siddiqui's letter of

10 Novembor 1970 (Annox 30) the Board of Investment is interested
in tho services of an expert under SIS to assomsss and makc recommens
dations conocorning the dovelopment of Thailand's plastics industry

along thc lincs of thce draft job desoription attached to
Nr. Remm-Erioson's letter of 1 Narch 1971 to Dr. Amnuay Viravan

(Board of Investment) copied to WNIDO. NKr. Rasm-Ericach Bay
kindlx b reawssisd to gut ap ofLigial rogusst-




8/ MNr. Verghese undertook an SIS mission to Burwa from 2-11 March 1971.
#8/ Ref. Nr. Ram-Erioson's letter to Nr. Lurié of 11 Narch 1971.

v.

28. Disoussions were hold with Dr. G. Kansu, tomm leador of the

ASBAN 8tudy Group in which Mr. Xarsoglan of tho Study Group and

Nr. 8. Skoumel, systoms and markcting consultant, WIDO, Bangkok,
participated. Dr. Kansu: pointed out thet the fertiliser industry

has been idontificd ss onc of the mrjor industries to be studied

by the team for tho member countries -~ Indonesia, Nalaysia, Philippines,
Singapore and Thailand. Dr. Kansu also stated that besed on their
preliminary study, furthor studies in dopth are ncoessary. Por this
tho scrvices of a fertiliser industry spcocidlist from UNIDO under the
818 prograame for six months was indicated.

29. A project description (date sheet) wes prepored and sent to

Dr. Kansu along with a lottor from Mr. Reme-Erioson dated 12 Maroh 1971
(1etter No.175). (Annex 30 a and b). In that lotter Dr. Kansu has
boen requested to approach the ASEN contact officors in the five
countries. If positive responsc is obtained, then the Government
endorsoment of tho project should be subtmittod through tho forwmal
ohamnols (the tochnicel assistanco co-ordinating bodios of the respective
govermienis) to thc UNDP Rosident Ropresentativo of each country for
forwarding the request to UNIP and UNIPO Hesdquarters. U0 _abanid

amolt such requsgt.
Vi. Neomowic Commippion for Asin sad Far Eset (RCATE)

30. A meeting vas arranged in tho ICAVE, Division of Induwstiry amd
Katural Resources, by Dr. C.I. Li, Deputy Director, in which Nr. Tin
Eyunt emong others took part. In addition to detailed disowssions

of the indwsirial promotion meeting in Singapore in which Nr. Durgere
from WIDO took part, the following subjocts of interest to the aission
were disoussodt -

(a) NCAPE has recommended to UNIO the neme of Nr. J.7. Shon as the
BOAPE/WNIIO Regional Adviser on Petrochemicals. He wes o WNIDO
expert in Singsporc in 1967 and 1968 as Senior Industrial Rescarch
Adviger to and is presontly chairmen of the Petrochemiocal
Industries Corporation in Taiwan. NCAFE had inforwmal contacts
with hin and positivc indications of his intorest emd availability

have boen obteined. INMINO has 32 gAve cleatmsce £or A ARSGARY-
put.
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The Ascan Pesticides Survey
UFDP has suggestod that this may overlap with the PAO's global

. project GLOB=9. This has beon clarificd and a lottor to agrec

to tho principle hos beon sent to UNDP attaching the amended
project data shect and job desoription by PAO (innex  33).
Official roqmn from two more ocountrios is still awaited.

It is undorstood that the survey has boen cleared by the concemned
ministrios and is now with the Committec of Co—ordination in
Djakarta. DCAFI's and Mr. Remm-Dricson's assistance was requostcd
to got it through to UNIDO for carly exeocution.

Sssond Interresional Feriiliser Sympssivg

It wes oxplained to the mooting that WRIDO is orgmnising the

Seoond Interrcgional Fortilisor Symposium in Kiev, USSR from

21 Scptombor to 1 Octobor 1971 and in New Dolhi, India from

2=10 October 1971. The participation of ECAFE was requested
similar to tho participation in the first symposium in Kiev

in 1965. BCAFE was roathor roluctant to prosont & summary paper

on the situation of the fertiliser industry in tho ECAFE region

in view of thc many recent studics proparcd, especially the ome

by Dr. G. Kommlor on "Fortilisor roquirements study for seven
countries in South and Bast Asia® ICAPE/FRO project of Naroh 1970.
In this oomnection it was montioned that UNIDO is presently compil-
ing & fertilisor production survoy for Asia. BCAVE is interested
in this compilation.

Nontion was also madc by tho officers of ECAPE of the French Repors
on South-Bast Asia petrochemicals ocomplox referred to in pare.lé
of Nr. Rasm-Ericson's report m/sa('n) on the 6th Session of AINC
in Jemuary 1971.

After the BCAFR/UNIDO Rogional Adviser on Petrochesioals takes uwp
his position and aftcr he survays the plastios fabrication amd tho
plastios market in Thailand for the Departmont of Soience, he
should prepare an information paper on the establishment of a
plastios tochnology contre in Bengkok. UNIDO will provide him
with somo information on similar eontres envisaged for other
ocountrios as a model.
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V1. Gonojusions ond Rocommendations

3.

Migg !em“ilar go. Ltd.

(Those relating to ASRCT and TRI arc given bofore under theo
respective headings) '

Thoe situntion in Thailand rogarding Chomical Fortiliser Co. ai Mae Moh

and in planning to moet the cxisting and futurc roquiroments of fertiliscrs
in Mailand should be approachcd from a short-temm point of view as woll as
from the long-tem viewpoint.

A,
la.

Shert-tom approach

The mission has come to the conclusion that the production of the

fortiliser factory at Moc Moh can %o incroased and kept at a higher level
if the following stops arc taken. Aotion has to bo taken bty the
Exccutive Board of Directors (or the Prime Minister's Committoc) and
assistancc to solvo probloms roquested from ASRCT, TRI and UNIDO.

(o)

(b)

(o)

Placc ordoers through OGrimm and Co. Bangkok or directly with the
fuBRlicry for oritical itams of sparcs, raw materials and other

supplies needod for opc Yoar of operation. Tho management and

technical porsonnel at Mac Moh oxactly knows what is needed end

$hey should be roquested t- draw up such a list with approximate
cost estimatos (Board of Mancgement to take action).

ASRCT end TRI to be roquested by the Board of Nanagomont of CHEMFERCO

to conetituto o losk force to study and solve probloms comnected

with cooling woter supply and storage, boiler foed water supply,
stoam supply and an analysis of probloms conncctod with eleotricity
supply. Increasing interwmediate storage of products be alsc looked
into. Studics on corrosion and materials of construction to be
undertakon. (lotion Dr. C. Chu of TRI = A detailed plan of how to
attack tho problems to be formulatod first.)

WIIDO to bc roquested to supply the following assistancet =

1) Services of a lignite—oxygen gasification expert for 6=12 months
to rationalise the safe operation of the gasifiocation plant.

Job descoription attached (Annex B 23). He will serve as the
team loader of UNIDO experts.

11) Services of & mechanioal enginecr with long exporienco in
oquipment repeirs, meintonance and fabrication of spareparts
required for the different plants and processes at Nae Noh
for 6-12 months. Job desoription is attachod (Annex 24).

111) Services of en oloctrical cun instruments cngincer for a
period of 6-12 months. Job desoription is attachod (Annex 25).
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iv) Pollowships to bo requested from UMIDO for & six months period
for the following personncl for undergoing truining in a
similar plant for example in Indins =
Sub-jlanager - Lignitc gesification plant

" Maintonance = mechanioanl
" Instruncntation
" Blectrical maintenance

(24 man~months of followships to be nogotiated to be awarded
in India at thc Neyweli Lignite Corporstion - Noyweli, Nadros,
Indie. Mr. J. Lascelles, Senior Industrial Development Picld
AMvisor in India hes already indicated that Indie is willing
to train fellows in Noyveli from othor developing countrios.)
3. lensctems plamning
3. Thailand is now importing about $§ 25 million worth of fortilisers
per yoar in addition to the use of products from Nac Noh and the
consumption is increasing at the rate of about 107 per year. The
Rae Mok unit should be brought up to full production but no more
expansion of nitrogen production using lignite should be done
Ammadiately: Lignito-based plents arc capital intensivo, the
processes are difficult to oporate and costs of production will be
high. Lignite should bc used as fucl for electricity production
to stabilise hydro=elactric production.
34. There is scope to uso rofinery off-gases or naphtha from the
refinorios near Banglcok‘to put up a 600 or 100tons of emmonia per day
plant in a singlc stream. To start with phosphoric acid can be imported
a8 woll as potash and N-P-K mixturcs as needed by Thai agrioulture can
be produced at low cost. Such lango low=cost production pooled with the
small high-cost production from Nae Noh cah:off-set tho difficulties of
the Nee Noh unit.
3. It is therofore recommondced that the Thai Government should
const’tute o Lartiliser planping o8dl to study all rolevant problems
oconnected with the industry such as presont domand, future demand up
to 1980, production mapacity needed, location, raw matorials, types of
products, imports, marketing and distribution of produots, price
supports neoded, legislation required, otc.
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3. mm should be roquostcd to provide the secrvicos of asen.fertiliser
industry planning adviscr for a period of ono year. Job description
is sttachod (Annea  26). Hc will organize and conduct tho activitios
of the planning cell with the help of four to five oxports from Thailand
a8 required. The planning occll mwst be attachod to the Primo Ninister's
Office.
37. Ultimatoly, all mattors concerning fertiliszcrs in Thailand should
be vestod with ono organisation such as o Pertilissr Authority of IThailand
(PAT) under whioh all plamning, production units, marketing, rescarch and
devclopment and other functions will bc centsrdd. This appears to be the
beat long=term plan for the industry in Thailand and FAT may have the
following functionss -

« Planning future developments

= Production

« Constrmiction and maintenance

= HNarkoting and distribution

= Credit

« Legislation

= Imports, etc.

= Training

= Rosearch and development

= Information
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UNITED NATIONS PROGRAMME IBS NATIONS UNIBS
IBVBLOMEINT PROGRAMME POUR LE IEVELOPPIENT
Telephone OPFIOCE OF T'B MEGIONAL MIPRESIITATIVE Cable Addressst

- "
57001-3 548 Plosnoh:t Road UNDEVPRO" BANGROK

P.0.Box 618
Bangkok, Tha land

Mof. A/ 1-2%

laiiar.ls. 241 KL AASL UL

17 Pebruary 197¢
Dear 8id4i ui,

(R X NN

Sub,: 3 i ndust

In view of Nr. Verghese's visit to Rangoon early next momth, I
would like to bring you wp to date regarding the activities of TI
here in in the fertiliser indwtry field. Perhaps, 8 visit
to Bangkok for a couple of days by Mr. Verghese in connexion with the
fangoon mission might be possible. The TRI would very much weloome
such visit. I, therefore, attach a copy of a note dated '2 Webruwary
1971 prepared by Dr. Chu of MI indicating reruiresents of specialist
assistance in fertiliser production for long renge planning as wll as
specific feasibility study on the medifications of processes and dovelop~
mnt of new fertilisers, ,

Best parecnal regards,

Yours sinocevely,

Niles Ramm-Srioson
Industrial Development Field Adviser
(w1m0)
A500sbERoias. Pr. Ohw's memorendwm of "2 February 1574
Contact Note No. 14/16 - Mertiliser Industey
No. I. Asmonium Sulfate from Caloium Sulfute
No. 2. Tlow sheet of ammonium sulphate plant
No. 3. Phosphoric acid by wet proocess.
Nr. M.A. Biddicui

Chief of Seotion for Asia ocer My, ¥ali, UNOP, Demghek (¢ ats.)
Technical Co-operation Division Dr. Vrenshall, M1, Banghek
USIDO, Vienna fr. Yorgwes, WIND, Vienwn

MU, UNIDO, Vienma
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Shpet: Nstiliser Industry
ot . Pradiath, v, C.L. Wrensiall and Dr. Kasem
Prom C. O Date: 2 Nbruary 1N

G S S ST S U O S

e ottashed eontact note suggeets seme directions of dswlopmat
for Wi Clamical fortiliser Oo., vhich has recwssted our assistance
ngardiag tinir plan of isgrovemmt.

Our enpertioe in this field s rFather linited. I uwvieretand that
the Genosal Nerager of Olnaical Nortiliser Oo, has ocentacted N, K.8.
Gang, Dapwty Rinieter of Bovaenic AfPRirs of the Repubdlic of Ohina,
vea Nr. Chang wms attending the BCA™E meeting in Banghek.

Partier ‘ovelepmant of this techmiosl eseistance to the Chemiocal
Portiliser Oo. Wy TR may call fer the services of WNEDS euperes in
fortilioer prefustion for leng rangs plan and feasibility study on the
wdifientions of prossesse ¢ ‘ovelopmant of nev fertilisere.
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Sadask. Pertiliger Industry
Somdans’ Nr. Somniuk Pradithavanij, Acting Mill Manager

Chwrical Fertiliser Plaant, Mae Moh, Lamparg

Saadeigdlyy.  Dr. C. Chu
. Dr. Ranche

Mr. P.C. Yuc (formerly Sales Manager, Ta‘wan
Pertiliser Co., Republic of China)

ha Peb. 3-4, 1071 | | ;
Rasss lae lich, Lampang
Merarks

The purpese of this visit s to study the problems of this
fortil.ser plant. Ne. Jommuk conducted a tour to the plant and explained
the flo:’ slwet of the plant from rav material to finished preducts, The
probloms discussed were mainly Gewosrwmed with the gmsification plant which
wes lignito as raw material. The ash content of lignite amounts to 15
peveont. The plart hae to lkeep & good ratio of Ca0 to 8i0p in the slag
to effect proper formation of caloium silicate at the opereting temperature
about 1300°C. At present dimtemite is added to the lismite and then Cried
t remdve moieture in the lignite diatomite mixture. Operation of the
plant encounters maiy maintenance and contpol problems. Our brief visit
o only suggest sore ideas for improvemsnt as follow:

1. Meduction of ash i1 lignite may be effected by washing.
But some experimental werk is necessary to determine how
offective is washing in reducing slag after oombustion.

2. Soms modifioations of procesess may reduce preduction oost
ad enhance expansion as for exanple the following items:

&,  Produstion of ammnium sulphate from gypeum.
Mis process as shown in the attached £l .webeet
No. 1 oan use loloal gypsum instead of imported sulfwr.
e plant s conswning abeut 50 t/d of sulfur at B 325/¢
FOB. This foroig: oxchangs oan be saved. The gypeum

-
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process gives W-product caloiwm carbomate which may be weed
diveotly or converted %o lime Yy calcining & showm in the
scocond reactions ,

8, + 00, + Ca 80, + B0 s (W) 80, + 98,004
om, = » 020 + 00, (4f desired)

Production of nonc—emmoniwm phosphate fortiliser with phosphoric
eoid.

If gyyewm is weed 0 make ammoniwm sulphate, the emisting
moniwm sulphate plant featuring neutralisstion of sulphuric
eoid with amonia and orystallisation of ammonium sulphate cen
e modified to use imported 79% phesphoric acid for production
of wao-emmoniun phosphate, which is comcentrated fersiliser
with & good narket in Thailand. The attached flow sheet No. 2
indicates the partial use of phosphoric acid in an emmoniwm
sulphate plant.

Production of phosphoric acid with imported phesphate rook.

If grpown is weed t0 meke anmoniwm sulphste, the sulpheric
asid plant ot 45 t/@ cen be diverted %o make phosphoric acid by
an improved wet process a0 showm in the flow sheet No. 3. T
BV process features the wse of fundag suighuddc acid oo~
mmtmnr e phosphoric acid plant with &
eapasity of 100 t/4 may meed about 220 t/4 of phosphate rook
(70 5.P.L.) or 70,000 tons per year. In $his process grpewm
um‘um-stmt.

Produwstion of synthesis gas from imported naghtha insteed
of gasifiostion of lignite.

With & doveloping fertiliser market in the North, wee of
inperted naphtha or hydrocarbon for gas generation shewuld b
csnsidored Vo improve the officiency of plamt operation. Naghthe
oosts about UB § 18 per ten OAF. Whether the exiating gusifier
in Nas Neh oan be modified to wee neghtha and whether the idle ’
eesifier for coke from Taiwen Fertiliser Go. can be reconditiconed
for naghthe need eaport appreisal. OComsultation with Taiwen and
WITEO emperts is suggested. However the idie gas pwriftcation
wmits end ammonia wrea plant in Taiwen of about 30 /4 asmonis in
oapasity ey be tzhen into considerstion for supmmeion af the Nae ek
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plant to 200 t/d ammonia with :aphtha or other hydrocarbons
as ray material.

In the meantime, the propoeal of importing a nev gesifior
for lignite from Germany as & spare unit ic not only expensive
but also not practical as it takes two yoars to completc the
new installation. Even with the new spare gasifier installod,
any breakdowns in othor sections of the plant will still
offect tho opcration of tho gesification plant.

o. Production of suporphosphatc with imported phosphate rock.

Svperphosphatc can also be produced with imported
phosphate rock an’ local sulphuric acid available in the
Mae Moh plant. Technology an” ecuipment arc available from
Taiwan.

With produotion of two kinds of fertiliser, a mixecd
fertiliser plant (using ‘mported potash) can bo added to the
Mae Moh plant to moet various nceds of mixed fertiliser
formulated for spocific soil and crops.

Roduction of paockaging cost with multi-wall paper bage.

The ferti.liser plait uses gsunny bage wuith polyethylene film
lining for paoking ammonium sulphate in 501g packs. Importec
polyethylenc bags arc used to pack urea in 25kg packages. The
cost for the gunny bags is about 5 balit cach, including scwing
threads for the bag suaming. The heavy polyothylone bags oost
3.35 baht each CAP. I. Taiwen all fertiliser hHags are made of
paper. Multi-wall paper hage with one layer lined with
polyethylone or asphalt can be made by the Siam Kreft Paper Will,
vhioh is now in difficulty duwo to high cost of imported pulp
and heavy financial burden. le envisage that better production
of pulp in Thailan oan improve the operation of this mill to
supply lov cost paper bags for ocemont and fertiliser.

Produotion of pulp from pinowood with power and steam from
lj@itﬁc

The use of aaphthe instead of lignite for preduction of
synthenis gas may relcase the lignite for other uses. The
paper inductry in Thailan® may be encouraged to use lignite for
stean and powor hy establishing a pulp mill in Lampang. HWaste
sulfide solution and spent alkali in Mae Moh plant can bo used



He

6.

-32-

for pulp production. Raw matcrials for pulp in the North are
abundant. Pinewood can hc deliverod to Lampang by train or trucks.
The sugar mill in Lampang can supply bagassc with lignite as
substituted fuol,.

Production of slow-release fortiligor by a coating prooceses.

The moasoon rain in Thailanc and floating rice orops are
wicve, remiriag specif.c mixed fertilizer which can staad the
leaching and rota‘n its potoncy during the crop crowing scason.

Dr. C.L. lirenshell as a soil chomiet has sugaestcd that slov-reloase
fertiligor 1ay h acfit the farmors. Recasons for the savings in
fertiliser of this kiad incluce greater yiclds of orops as a

result of tho steady uutrient supply, reduced leaching lossen,

lower labor comte duc to foiwor application, and lessencd hagard

t0 orops as a result.

Pro-uction of slow-rolease fortiliger would iavelve only an
additional ooating procoss applied to thc mixed fertilizer or urea.
The coeting matorial amouats to about 10-1% percents on the wight
or fertiliser. The aoid soil in Thailand may be benifited by &
lime coatod fertiliizor. Recent development incicatcs theat sulfur
ooating with wex as a binding matorial is cconomical.

The binding material for coating fertiliger mey come from
wex vhich is a by-product of rice bran oil iacustry. Howevor somo
experimontal work uill be recuired to determine its foasibility
for this particular application in the production of sloi~reloase
fortilisor.

Markot oontrol and extension ithrough agrioulturai exteasion
servioces. '

Hlith tho groat oxpansion of fortiliser production as above
suggested, a oontrollod marketing systom uacder govornment monepoly
of fertilisor production aad distribution through farmers
organisations and Provincial Poo Bureau with a credit system '
my be reruired. The fertiliser prioce in Taiwen is under
government oontrol.

Bffeotive umse of fertilizer recuires good agrioculturel
extension servicos. In some oaser such as goiton an’ tobacco
cropd, application of fertiliser must he co-ordinatec with proper
inseotioides. Produotion of insectioidos with imperted iater-
mdiates anc ingredients in bulk woul< involw very limited
investment but may help to «ihance. thoe Jistribution of fertiliser.
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International market price of urea fertiliser is about
UB 460 per ton and ammonium sulphatc about UB £30 per iton against
2,700 baht per ton of urea ané 1,270 baht per tom of ammonium
sulphate in Thailand. Thesc high prices cortainly reduce the
incentive of farmers to use fertilizer for their crops unless tho
cost is justificd hy high cash rcturn from their cropi. Some
high roturn crops such as tohacco, pinecapple, oilsccds, cotton
and vegotables oan afford higher cost of fertiligor, whercas
paddy ricc, kemaf, corn and tapioca at present seldom reccive
any fertilizer, simply bccause their increascd return from
fortiligzer application may be marginal. Lack of cheap fertiliscr
not only depletcsthe snil, but also encouragee shifting
agriculturc on forest land. Thereforc o major overall ohjective
must Do to reduce thc cost of fortilizer in Thailand,

Preventive mrintenanco and quality control.

It is quite underetandable that thce Mae Moh has only operated
for two years with many problume of maintenance. Good maintenance
work stresscs on proventive mrintenanoc and kecp a guod record
of maintconanoc jobs and proper stock pilec of spare parts. JAny
unusual occurances of repairs besides normal wear and tear should
be analysed for its causes. Some could be wrong mitcrials of
construction, some from poor designs and some from defects in
installation and lubriocation.

Training for preventive maintennnce and quality control
in fertiliser plont ie not available in Thailand. 8uch assistance
could be arranged with the Taiwan Fertiliser Co., which has
scven plants with annual production over one million toms.

Supply of spare parts of good quality by local manufacturors
should be doveloped to save cost and time of delivery. Next
comes to prospective good suppliers from neighbouring countrics
such as Republio of Chinn and Japan. Imports from Burope or the
United States take o long time even from their stook. Keep &
list of supplicrs for spare parts and extend own shop facility
for making some parts within the economio means are matters
concerning the plant management.
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List_of poysons roi with zif industrigs an’ institutioas vizite ' by the mission

Applie: Scientific Research Corperation of Thoiland (ASRC 7).,

Dr. Pradisth Chcoaalcvl, Reseerch Dircctor=Gcnornl, ASRCT

Dr. Kacen Balejivo, Managing Dirustor, Tochnological Rosearch
Institute (TRI)

Dr. €. Chu (WIIDO) Chemical Engirzer, TRI
Pr. C.L. Mrcasholl, Project .lanager

Chomical Jertilizer Co. Ltd.

Mr. Xyodisri Chartikavanij, Mescging Direotor

At factory sitc, lMac }loh:
Mr. Somnukr Praithavaaij, Ag. Plont Manager

Sce Anncruce 11

B._Orimm anc Co,

Mr. licss, Manager of Ingincoring Department

Department of Science, linistry of Inwstry
Dr. Charcen Vashrongsi, Chiof, Physics and Engineering Division
Miss Oonzombat

Mr. Lare ¥sllden (UN1DO), Projcct lanager, Thai Industrial
St-niard Inst#ute (TISI)

Ipdustrial Economics and Plenring Divieion (IEPD), Ministry of In‘ustry

Dr. Vichitvoag Y. Pombhejara, Dircctor

ECAPE Division of Industry and_Hatural Resourcos
Dr. C.Y. Li, Deputr Dircctor
Mr. K.A, Dikshit, Chiof, %ereral Section
Dry, X.R. Chou, Chief, Incusirial Studics Scction
Mr. Twi Thein, Chisf, Small-scale Incustries Soction

Mr. Tin llyunt, Bcoaomio Affairs Officer; General Scotion

Mr. Achmed Slemct, Lconomic Affairs Officer, Genernl Scction

Dr. H.G.R. Recddy, UI?IDO/ECAF‘E Resional Adviser (Agro. nad Light
I ustries)

W_Rewoarch Project on ASEAN Fconomic Co-oporation (ASEAN_Stucy Group)
Dr. C. Xausu, (OTC), Team Leader

Mr. R. Karaoglan, (0O1C). Economist

W Plaaning Team for tho Dcvelopment of the Northern Region, Thailand,
Chiong Nod
Dr. J. Bleger, Projeci Economist (07C)

). 3

Mr. Wali-Shah YWali, Deputy Regional Represeontative






Srasdiaaticn Chart of ASRCT

Prime Ninister
Board
Governor

Research DircctoMononl -  Board Secretariat

Seirel Services
Administrative Technical
Services ‘ Services
Degsarch Jastitutes
Taohnblogical | Institute of
Research ' Development
Institute Studies
Agrioultural " Boological and
Research , Envirommental
Institute ! Research
Institute
Scimiifis Sexvice
, S '
Thai National Instrument Repair
Doocumentation ' and Calidbration
Centre , Centre
Centre for Thai ‘ Contre for Thai
National Standard : National Reference
8pecifications ' Collections

National Building
Ressarch and Development
Centre

——
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Qreanisstion Chart of TR
Researeh Director-General - TRl
Reasareh Selyices

Shanical Teohnelogy Jroup
Industrial Chemistry Unit

Industrial Processes Unit
Analytical Chemistry Unit

Netallurgy Unit
Applied Mineralogy Unit
Cement and Concrete
Technology Unit

Production, Packaging
and Narketing Unit

-

RieTeohnologr Grou

Food Technology Umit
Nicrobiology Unit

armacology and
amaccutiocal Unit

Dnics aed ERginesring
e

Physics Unit

Electrical Engineering Unit

Structural Engineering Unit
Properties of Naterials Unit

A



Annex 9

Chemioal Fertiliser Co. Ltd.
“ .
Board of Directors

'Managing Direotor

| Seoretariat
- e o e e~ e Lo—w- C e e s ag———

o e

‘Head oftice st Bangeok Pactory st Nae Woh
80 separate chart,

Accountant.

Rl R P

Y
. Tramsporiation + Ware House .

 Purchasing.
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a.

).

11,

Wr. Somnuk Predithavanti )
Aoting Plamt Reanager

Nr. Gumnthora Utrawathipong
All-gspareation plant

Ne. Anant Dejmahitkul

Chamist

Ne. Neriong Ehowsomboch
Accowntant

Wr. Ragome Nuntakwang
Blestrical enginecr - inatvunents
r. Poageeit Charung Sullhpiat
Mmenia plant

e, Sabt Doonyananed

Gheniat

. Mul Ghruretens

Ammenia plant

r. Bavetehe! Lismwanit
Sulghuric anid and ammoniwe sulphate plante
fir. Vichaat Wire jureairwneng
Urea plant

. Daves Niyanaghe
Thdhanical saintenance
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Production Migures for 1970 monti hy month
prepared by
Engincering Offioe -- Chemical Fertilizer Co. Ltd.

tlae Moh



Engincering Office
Mo Mok, Lampang INRTI
J (sons per/day

- o m
'
L - - - -
‘3 1" - : - ; d
4 56 - - .
's 43 - . -
6 50 - | 20 ‘ -
1 99 - . 1% A3
¢ 57 6o = n 2
y 60 9 | 168 89 Bftcetive weage of -
%0 8 120 199 ] plant,
" 6) 139 13 L
1 66 139 129 6 ™y o= B0 1
1) 10 100 10 12 | &0, = M3 7
:;a ﬁ - , 2 - - AS. o 347 4
- 20 - -
' . ' ‘ . . Orea o« 24,00 4
" - 18 - -
|8 ' 10 n -
19 1? %0 N -
0 N '1 M Y] -
" %» 2 % “ "
”n 52 80 8 a
n w | ) % 9
¥ 19 ” - -
L, ] 5% 0 - -
’ » % G 9 N
n » 101 " “
. ® ée 120 o &
o % 40 105 n
» ”® ” »n -
Yoral| 1,006 | 9,066 | 1,000 - -




-l
Ingineering Offioe
Neo Mok, Lampang MOREIY
(tons per/day)
— - Month! lo:hm}pwéﬁ
p::# we, w0, a8, Urs Remark
10 S1.40 | 119.52 - 110,% , 61,300 !
2 60.00 PR PR ISR S 66.050
) 53.80 | 1.2 | £0.00 1 70.625 i
A 13.70 119.52 |  68.75 45.67%
5 .0 | o5z | g0 1 6.900 ‘
é T4.40 19.68 | 60,70 i 66.7%0
1 6470 99.60 8L 66575
(] 53.40 - . 12180 | 66,328
9 50. 10 95.60 , 1.5 | 55.5% Effective usage of -
10 %0.10 81.80 146,00 %6.050 plant.
:: 2.6 | 60.76 L R A I
1 .0 | w.ec . - RS0, . 4130 7
7 13.% 20.92 - - AL, « %3 %
5 g0 | w35 | 15 1 - Drea o 120 %
" ¥.%0 5,76 111,00 -
” 33.10 99.60 108,50 ! -
) 50.80 15.66 127.00 ‘ 30,100
v 3%.00 19.6C 107.08 35.000
joo 31.00 19,50 MW i 26,300 |
" 5.0 , 9.8 135 | 64429
02 61.% 99.60 | 126.10 ' 6,025
N ﬁ.m 149.52 ? 123.00 ’ 6,090
™ 6.0 | Lt | 0k 0.3%
" B0 .52 !
™ 43.90 .92
n 3.0 | .64 |
» 27.80 60,28
” - '90’3 k
-“--J} Dl {. +..,..,.._.w-.m...,._.,
x! 1,895./70 | 2,000.5¢ | 2,0:.65 11,095,090 |

+ o ———————




agineering Offioe
Nac Moh, Lampang

L

FRONETI

(tone per/day)

Pate
1
12 54,416
3 38.396
A -
s -
é -
1 -
] 48.275
9 564363
1 44 300
" 55,000
17 31.735
1 51.54%0
1w 5156
1 514530 |
111 32,43
17 £1.804
"® 4. 580
19 58,376
20 53,646
n AT 1M
0 | 2:.006
2) %2.116
t A1 %.02)
» 35.208
" .95
n I A
] 49,192
L 271.697
»x -
Wy

1 & oA
Potad] 1,177.9% | 1,839.080

8 - S e e——

80.400 |

56.700
19,920
154520
19.920
26.540
%9.7680
99.500
59.760
19.660
19.92¢
19.920
00,6C0
99,600
39.040
79.6C0
19.920
10.920
¥9.040
79,580
39.840
115.5%520
119.520
119,520
19.9%0
99.600
120,600
%.760
19.980

*

17.800
129.600
16.450
102. 150
20. 300
744700
| 97700
1434000
56,680

241500

102,800
75.600
109. 1%
162.00C
156. 700
5. 700
98.600
d 81.900
25.8%
108, 3%0

¢ ¥
s}»x

115,800

75.22%
2,750
6C.979
75250
65.700
4290
59,190
42,900
7.8%
54900

| 2,402,800 | 879.000

B b R TR L IR

Month: Ootoher 1369

Remarl:

Effectiv usage of -~
plaat,

¥Hy e 37.8 4
B80, = 40.63 7
AS. o 20.19 7
Urea o 3).% #
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Bngineering Offioe
Wae Moh, Lupang PORCTIN
(tons per/day)
Month: November 1969

Pate | MR, B 80, | 1.5. . Urea Tomark
2 w04 | 99.600 32,000 17.450

3 56,752 79.680 126.500 | 70.725

4 42.031 19.920 55.900 ! 10.975

S 42.601 39.840 - -

6 30.91€ 19.920 - : -

7 36.884 79.680 | 21.5503 11.850

] 62.308 119.520 136.500{ 78.250

9 59.070 |  99.600 | 155.000! 79.550 Effective usage of -
10 64.599 |+ 120.440 1€4.300 | 90.02% plant.

1" 53.708 119.520 172.150 | 72.350 W, . 19.66 %
12 54.821 60.880 127.550 -

13 240 79.680 | 13.900| - HpO, - 42.48 7
14 %9.323 §  10.650 131,100 - A.8. . 37.48 %
15 | 62.803 | 120.440 133.000 | 50.725 Urea = 35.84 1
16 60.864 99.600 71.400| 64.175 '

17 61.857 101.760 86.600 | 65,375

18 59.722 119.520 85.500 i T0.300

19 58.218 120.720 95.500 | 65.775 |

20 26.437 79 . 680 67.500| 20.400

21 74.400 120.520 1/3.250 | 85.975 |

22 2.700 - 63.200| 6.025

23 - - - -

a4 - - - | -

] - - - -

26 ﬁ - - - -

0 I EE S

g€ - - - -

) 40,829 - - -

n i

1,195,894 |

id:‘

e e



Bngineering 0ffice
Mae Moh, Lampang

(tons per/day)

- — ~Joathi Recaaber 1358
| Date Ali!:l‘}:' H280 " A.8. i Urf:.-? 0 Remark
1 54.716 79.680 £5.650 | 40.675
2 29.98¢, 40.720 66.000 31.275
3 5€.060 115.520 152. 500 71.250
A 57.585 100. 400 142.500 66.925
5 14,072 21.120 68 300 13.175
6 31.841 79.600 37.200 | 15.575
7 55.112 99.600 114.500 47.3%0
8 59.0%9 £2.1%0 130.200 56.42%
9 66.117 120.720 113.600 52.950 Pffective usage of -
10 75.60€ 99.800 149.000 65.67% plant.
1" 72.263 121.250 132.800 59.850 N
2 | %.6% 95.600 | 133.100 | 56.625 ) 4
13 58.272 £0.760 75.100 |  29.350 r Hpo, =« 38.95
1" 63.784 119.520 138,000 62.415 AS. « %4.99 7
15 62.872 | 100. 60 | 17.500 | 60175 | L. . 7.9y 4
16 38.622 59.760 84.500 29.900
" 65.067 99.600 101.000 50.87%
18 56.008 99.600 144.000 56.67%
19 39.887 60.880 112.6800 39.2%
=] - - | - :
24 A.247 19.920 - -
22 37.086 21.%20 J - -
' 23 65.702 99.600 70.700
2 60,261 80.420 151.000
5] 59.760 99.600 115,500
26 60.043 121.120 156 . 800
217 62.33) 100.200 13.700
2 62.40% 119,520 143.800
29 83.499 101.000 133. 300
3 80.339 100.520 138. 300
" 00,273 119,520 16).800
| AN N
I S——— EN IR




Dngineering Office

ae Noh, Lanpang PROPICTICN.

(tons per/day)
Month: Jasuvary 1970

[REpe—

-~ SO A -
§

: ’ m - -——
Date FE, . HpB0,  AS. Urea | Romary;
‘—ﬁ— + T 105500 ~+—
LI 67.841 79&0; 105.800 | 60,050

- 1

v2 866 | - , -
.3 29.932 | 21,000 - -
i 4 41,302 99,600 76. 300 34.200
5 76,067 121.600 167.000 82.650
6 92588 | 119.520 | 184.00 88.400
1 81.671 | 119,520 { 194.500 | £1.25
8 - 20.720 42,400 4.200
9 144543 604390 - - Effective usage of -
10 89,014 120.600 | 132,100 65,900 ' plant,
1" 93.777 119.520 |  193.%500 88.950 - . 6150
12 83.329 | 139.250 | 192,200 |  B85.625 3
13 52.770 | 101,720 | 113,500 |  51.375 ” HBO, = 61.83 7
14 §0.407 139.440 | 1:1.000 71.250 AB. « 60.29 7
5! ey | 1o 136.500' 70.550 bres = 6319 7
16 60.971 120,520 |  148.900 70.725
1 81.92% 120,600 155,100 70.3715
© 1 a7 | 1950 97.500 [ 47.800
9 ! 594971 121,120 |  106.%00 45,050 “
2 61.468 100. 800 151. %00 =7.6%0
|2 8.76€ 120,150 |  126.000 61,075
2@ | 8495 120.720 | 132.400 62.650
2 . 6190 100,600 | 150,100 |  62.215
24 53,0 | 120.600! 50.500, 9.7%
8 §2,97C 19.920 - -
€ | aTe | 120.%0 0 79.100 ] s2.000
7 6 99,600 | 151,900 | 66 125
°® ‘ 61,13 101.200 | 151.000 68.%25
1 9 62.000 99,600 140, 300 10.5%0
» 65.29¢ 101.200 | 139,200 10,500
N8
Total | 1,915,902 | 3,069,790 - 3,603,300 | 1,671,025




Paginsoring 0ffice

Nee Noh, Lampang PROIKTIGH
(tone per/day)
Monttu Pebruary 1970

%6.998 100.880 133.200 , 71.700
$2.119 99.600 160,900 | 69,100

'‘Date | WH, uzso.,,r:T_'A.s. Ures Remark

] T62.206 | 95.600 ' 152.000 | 69.225

2 51.491 120.800 | 151.000 | 64.775

3 A B - -

4 2,166 - - ' -

5 0.620 41,840 - - .

6 - 0.800 - -

1 - | 199 - - i

8 - 9.960 - - |

9 - 8.0 - - Effective usage of - ’

0 21.093 39.040 40,200 - plant.

1" 80,444 39.840 93.900 | 31.215 | . 48 2

12 61.002 99.600 | 141.700 |  62.825 ) “

3 61,306 | 120320 | 120,000 | 3815 | "y = M T ‘
1" 61.4%7 100.500 142,000 | 62,325 A.8. « A6 7% |
5 52,026 99.600 121,300 | 62.22% Ures = A1 7

16 60.4€4 99,500 116,200 63.650

" 60.1E5 100 .. £00 103.500 | 63.875

e 60.062 99.600 116,500 § 62,575 |
19 59.802 21,520 %0. 400 92.471% |
20 61.765 19.920 - - |
) 60.311 £1.320 24.600 n 25.97% |
22 5. 217 99.600 | 164,000 | 59.475

23 61.%0% | 101.200 138.500 | 70.678%

M| 98,096 100, 800 127.900 |  69.97%

2% . 97.46% 100.800 162.900 | 67.900

26

n

]

P —

59444 82.480 154.%00 $7.07%

|
,
A AT ACANLL St

{.

- Ry - G- RTINS — S



Inginecring Offioce
Nae Noh, Lampang PRI

(tons per/day)

fontht March 1970

: z.'- [ U;;a ..’m

Effective usage of -
plant.

v o s o A R v A W - -

B e, o L U U
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Ingimsering Office
Nas Noh, Lampang OREIRE
(tons per/day)
'm. | L, Uree ] A8,
. .ﬁr-.‘_... A v+« e - e G i f - -
1 - : - - ’ -
2 - - - D .
) - - - -
4 - - - -
S - I . - -
6 - - - -
1 18.986 61. 360 - -
| 60. 540 101,600 - -
9 50.519 ' 101,200 66.515 | 12,400
) 9. 447 100. 500 66.125 | 83,000
1" $7.269 .  101.600 $6.9% | 83,900
1" 34,900 40. 240 36.12% ? 77.000
1) %.83%0 00.4£0 69.200 80.000
" 63,144 90.440 67.000 | 77.600
\}] 63.054 21.520 6.650 79500
1 YWY 16,600 4,085 | 10.000
" 44.547 62,160 432235 | 39.900
8 @®.Am £1.500 T5:075 | 111,100
19 9.945 | 101,20 | 71.1%  120.000
20 47.516 101 . 600 64.0% | 121.500
2 s8. 58C 82,080 65.415 | 115.980
n 55.138 41.040 16.315 | 66,400
3] 59.313 11.960 - -
2 17.640 41,040 0015 | 1.3
) - - 7.82% -
26 - - - 35.900
" .46 | a0 | - 19.900
0 $4.20% 99. 500 i %.715 ﬁ 99.000
8 | %60 9.0 | 69000 141.900
® ] s3] 1m0 1 1.5 | 133.900
Sotal] 1,095,097 | 1, inMﬁ =

wap of -

3 & ¥ ¥
L S S S-S

[



% -
agimoeriag 0ffiee
Ren Neb, Laspens Rt
(vonn ""&’) .
R, .. A, N
Hyea AS '
g - o A - s - e - .
:3‘?"9Q 12,0 !
58,009 ¢ 125,300
.5, ! 1.0
5. 00 " ..o
War L.
t
o )
. “%#.H%l n.ee ,
, ’ N0 | 117.600  BRern ang of -
; I osaasr 0 1w plam.
f boo. . .
", e | . . " -
; ! - | - - . ! .F « ¥ ¢
oo . . : SR
B b - A8 . !
"% %.53) . . * . -
, " ! 9. ¥t ‘ - - t -
1 L I WYY F44 800 2.0, name ,
| » 61,060 mu“ a.m' 113,000
. 90 9,609 29+ 989 00 | 10000
a §).9 ‘ re.a00 srn | v
) IR 1) 1,390 1. | 1.0
2) T 6. 160 wer | #.0m
4 7.9 ﬁo*' »." ., W%
»n YRS ¥ .00 n] o
» v | r.ee 2411 e ¢
n .29 wdamm | o) 1. |
! 9.9 ".90 om] wee |
” 9,343 . . - ‘ *
» 0.9 1,149 - .
ML o] umow . .
otal] 1,150,099 | 1,000 T o7 .43 .m.w; =

s o s = e e 2 SRS SRS AobE S A 9F W cak W - TET e T




-

S—

.lh “

-~

G s

"

b T i
» %
e, %
an
W, W

» ww
* v

V.

: -

{rme o Ay}

r
iy WP
e W
. .
v Sl
" -

'i"c

Wi » I

"~ e
-a
s i ﬁ

¢

T .

'y ¥
- "™
- e

. »

o7, ol
- .
€7 gm
-

-

e " e

L

g

2 NI I - -

e
s

]

¢
’

:

r >

’e

:

]
¥

3

P~ T— W e



s Sle

Bgtmerin he
O o, Lepane ey
{ vene wolony) ote. Taiy WM.
[ . &k & . . - . 8 s S -
‘- L ¥ 3 Tona a8 | 2
- a ied & e o -P- A
i ¥ 3. . Vot e Ve
3 P ., e <
' « N Y s .
|4 e w9 oo
' v TR b .
& pow " e s 5 "ore
ot .. N
LN . ) et e
. & M= e ‘ LR .M BPectine P of -
] - % e e = ' %: an ‘ rhans
i » ¥em  mow | . vmEe e
N e I R I ' . ¢
" 1 e W e Y )
Lo ‘ - ' im .
" - ey . e x
" Lt W W . i
- ¢ L I w vl ’ s ;
» ». Ve . ¥ * 2
r ] ¥ ® . ’%g“ .. .,
”» : ‘ y . .
» ‘ 3, il . Yo A
» 2 .o . o @ L 5,
* L Wy ; &, v ' vir 49
L I L € il s .
- ew »ree | ] v @
» 'y E Py, LW ' o, ¥ i . WD !
8 s ¥ ; . tay £ . A
B wen wae wro]l o
® ».ox ' ). ol cmaw
| e _*4 4 vem |
N IS I L)) "o st 1B
T " e e L - o = v



r

s — <

nginsering Offioe

Rac Neh, Lampang. IMREIN.
(tons per/day)
Month: August 1970.
..;!:-i iy g"uﬁ:f T ores Al  Memwk
e e i s

' 57.450  107.731 | 65.375 ' 13%0.000 '

2 £7.486  119.520 |  63.900 ; 130.500

) “ 60.716 | 117.040 '  56.300 | 115.900 .

4 76 « 460 125.88C | 8.975 | 47.000 ;

] 32.824 ! 107.020 - | - ,

6 - 17.320 - b '

r | - 63.107 | - oL

. ry.600 | vasar ! 21815 | 450200

9 62.407 122.482 ‘ 52.425 | 145.100 | Effective usage of -
] 56 .984 107.822 61.125 | 130.400 | plant.

1 $5.244 57.877 25. 300 99.000 | o e 7
"” 57.062 | 126.261 1.6%0 | 15,200 | °

" 0.7% 95. 104 11.325 1.100 | P80, = 39 %
" %.265 | 95.00¢ 444475 | 93.200 | Urea « 41 ¢
1] 60.912 ’ 14.02¢ | 67715 | 131.000 |, 0 4
1] s¢.04C £9.790 63.125 157.000

" 52.924 ! 119,520 52,675 | 106.000

1 57. 568 ' 126.140 76.250 145 . 500

" 56,122 “ 111.450 74.900 | 145.700

» 69,412 111.100 66,000 | 119.400

n 16.851 M35 10.2%0 £1.200

2 - - - -

n - - - -

.l - i ) -

7] - 82,304 - -

6 | 8an 90. 643 - - ’

n 38,526 65. 740 - l -

) 29.)1¢ 19.930 3.97% -

» $7.270 (5,220 63,150 £9. 300

» 57.2'0 99, 500 66.490 | 101.000

N _omew | oo} 0| 50| -
fotal ; 1,807.708 2,604,347 1,061,075 12,124,500




Engineering Offioe

WM = 0B w o -

~N L] ~ - e D ol D ad o B o -b
—aauhwzaSm(ﬂ—ammhumaa

183 %

-

Mac Moh, Lampang. mm
(tons por/day) Month: September 1970 .
Urean | A.8. I Remark
- ae———— —— ——

! 4 F.é0 114.600 .
61.133  104.249 | 62.875 | 151.500
9.9% | 70.920 | 685 119.500
54.455 ' 125.064 | 70.575 ¢+ 117.£00
5,022 | 112.739 | 67.475 : 125.100
59.560 93.410 54,900 | 135.300
58.323 g 18.825 . 52.300
59.692 1  35.840 ; - ' - } |
14.3%9 | 113.644 . - - Bffective vsam of - ’
21.162 ‘ 105.665 = = - 'plant.
57.333 ' 104.455 © 43.725  T6.000 g g
56.147 | 100.400 |  72.400 ' 156,500 = 3
52.003 | 112560 | 72515 ' 142.500 lugo, - 61 7
52.696 { 102.200 ' 71,000 | 131.000  Urea . 52 f
55.982 | 93.537 | 65.7?5‘ 18.500 '\ g . a4 4
59.034 | 92.586 24.6256 £3.300 |
$8.164 |  103.49 ‘ - - 1‘
56.760 | 103.676 |  25.000 |  43.500
55,714 | 104.9% | 64.025 125.500
57.433 99 . 500 63.600 , 148.700
59.927 | 119,520 3 03,225 | 134.500
54.743 93.691 ‘ 59.625 1| 10C. 150
SLOAT | 123517 | 86775 | 110,000
55.275 | 105.445 | 60.225 | 96.000 |
55.890 | 107.196 '  S8.7%0 . 60.500 |
s4.975 |  95.406 |  63.4% | 103.000 .
€.974 ‘ 93.676 16,09 | 5,990
- | 109.600 - - |
- ‘ 107.6% - - ? ®
- { 09,600 - -
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D) GEERAL PROBLEVS

1) Maintonan . ~ud Plant Problous.
A 1mlk through the planis gives a first impression of their conditions,
and shous the pencral pronleme. Meiialy tuo kinds of prodbleme come upt

a)

Maintonaice Pronlcuas:

Maintenance and rcpair cause oonsiderable difficultics in the
mechanioal, mcasuring 214 ocntrol fields, to o lessor extent in
the electrica) ficle. 1lechanical -1 measuring equipment is
gomctimes out of operatioa for o loag time. On the eleotrical sector
there are maintenaiace cards for each equipment iicm thich shov
what kind of vor% has to he conc ot vhat time, and when it has
actually been donc. Such carde co not scem to oxist for mechanioal
and weasuring couipnient items. Sce also chapters: Sparc parts,
and rorkshops.

Plant Problems:

This hending refers to cifficaltics which are coused by the specific
design and conatruction of the diffecrent plants. In thesc ocascs it
must be triod {o correct, or to romove completicly, any defects hy
modifying equipment conceried. This kind of work is especially
difficrlt and requireos a thorough uvnderstanding of the processcs.
If faults ocour, for cxample high vear and terr because of dirt
accumulation, it is 1ot ciough to repair the damaged p ris. At

the sarne time, a remcdv must be found: f.i. it must de investigated
vhether and how the dirt aocumulation can be reduced and thus
further crcessive wear and toar be avoided. As oxamples, refer to
chaptcrs Gasification Plaat and Synthesis Gas Compressors. In this
commexion, the simple casc of 2 belt convevor motor should be
moationed also which has to bc cleaned cvery tuvo days from the dust
of the traaeportcd moterinl, to scoure the cooling of thc motor.
Somotimes also the ventilator of the motor is “rokcn boocausc of the
dvat. Ia this casc, for cxamp.c, n pormanent rcmedy shovld he sought
by moving the motor to another plice or Ly coveriag the motor to
protect it fror dust, wvithout, however, impeding the air circvlation.

Beforc this survey was oarricd out, o list of faults of the plents

e = e e —
H

found in the past has becn given to us. Because of the short time

availabdle for this survey, and also becausc some of thc faults ooourcd a
a long time ago, it was a0t possible to find the reasuns for all of thosc

faults. However, a short look through this list{ re’cals that, esides

unusual faults li'ic Lreaking of the 2nd stage piston of the synthesis gas
oompressors, most of the defccts have oocured repcatedly. This shows that
the faults have ocrtainly been repaired cvery time, but that the roasons
of the fau'ts have not heen rcmoved, unlcss, of course, they werc caused

hy normal wear and tear.

D.gz SP. PARTS
Kceping of a sufficient stock of properly seleoted sparc parts is

vital for this kind of plant. Espcoially so heocause the average delivery

time for parts now ie 10 to 12 months ex factory abroad. Omc part

missing may result in shutdown of plants for many months. For ordoring
spare parts a thorough knowledge of overy maohine (i.c. highly qualified

porsonncl) is ns necessary =@ definition of who is recsponsible for
kecping a sufficient stock of parts for specific equipment items.
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The total spare parts requiremonts sheuld be checked agmin, not relying
on the sparc parts proposals of the supplicrs only. The oxisting stook
cards have to he compleoted - as f=p a8 necessary - by ontering for cach
item & minimun stock quantity under due considoration of the expected
requirements and of the long dclivery timos.

The sparc parts may bo classificd according to their urgency, in
the following manncrs

a) Weariny parts: Thosc aremrts which wear out at normal oporation,
and which must ho roplaced at more or loss rogular intervals, or
in botwoen whon repaim are carried out, such as for example!
scalings, stuffing “oxcs, piston rings, warings, valve plates,
breaker contacts, fuscs, lamps, oto.

b) Besential ¢ mp-nonts nnd access -rics n:rmally not subject t- special
woar during sporatin, but whioh, whon defeotive, causc a shutd>wn
°f a plant, and which cannot - or nly under great diffioulties -
be repaircd. 8-me of thosc cssontial c'mponents are: speoial
analysis equipmont, measuring oquipment, contr-l oquipment, 0il
pumps for compress rs, piltons, pist n rds, plungors,cto..

o) Bquipment which can n rmally be repaired locally;
for cxamples c>lers, heat exchangers, mt're, oto.

d) Catalysts which havc 1> he replaced -r roplenishod after a certain
periHd »f -operation.

It is roo mmondod ¢t~ ohcck the stock positim of all parts in
following nrder:

1) All those wearing parts, and all thise cesontial compments, which,
when bec ming dofootive, may meocssitate a plant shutdowm or an
‘peration at partial load. (If tho air turb> ¢ mpressor or the
00, oompress-or faile, the entire plant must be stopped, "r when
0.3 of the synthosis gas o-mprossors r °f the ciroulating
comprossnrs fails, the plant will >perate at reduced 17ad.)

2) A1l waring parts >f those machines for vhich a stand-by uait is
available and which weuld not cause a shutdowm »f plant if one wmit
breaks down, This would include nmcarly all procoss pumps and
blowers.

)) A1l thor cpare parts
The prescnt half 1nad speration of the synthosis plant is due to
the niseing of the stuffing hoxes for the circulating compressors and
shows the importance of sparc parts plammings. These stuffing boxes for
the compressors working at 450 atm are wearing parts constituting s
danger point in the symthesis plant amd should be in stoock in a suffiotent

It was not possidle in the short time of this survey to malm 8
Shorough check of the spare part store, and to miw specific proposals
for certain items. It could be seon in the sparc part store that,
@onerally, & good stock is kept. But on the other hamd, a quick oheek
of the stock oards for the synthesis gas ocompressor parts, as aa emuple,
showd that only one set of stuffing bowes for the 1s%, 20d ad Y4 stage
are availadlo although two conpressors are in operasion. Sinoe this is a
wearing part with a long delivery time it is not suffiotent. Tot, there
18 a good supply of 1st stage coolers in the store, which cammot b
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considercd wearing parts. Here, the necessity for controlling the spare
parts stock in the above mentioned mannor can clearly bo scen.
D.3) WORKSHOPY

For carryiag cut fastand cfficlent ropairs, wll equipped workshope
are neocessary. The mechanical workehop is equipped with good machines,
but, in addition, » bigger lathe or a big boring mill is noocessary.
Furthermere a bolancing machine for the high specd pump and blower
impellere would be useful. The workshop for reprir of measuring and
control equipments is only very moderitely equipped and hae to be improved.
A detailed survey wns not poesible due tc the limited time. Aleo, the
planned survey of the laboratory had to be cancelled.

E) SPECIFIC PROBLEM
E.1) NMLECTRIC POMER SUPFLY

One of the reasons listed for froquent plant shutdowms are linc
faulte and power nlant failures, sometimes for long periocds of time.
M™erefore, the cleotric power supply system was surveyed. The fertiliger
plant is supplied through two 17 KV/6KV transformers of 8 MVA each by
the power plant in Mae Moh, and by a 69 KV high tension line from the
Yanhee Dam through the subatation and the 69 KV/11KV transformer of the
Nac M~h power plant.

The consumpiion >f the fertiliser plant is about 8MW at half load
and about 11 M¥ at Mall ioad. The powor plant, with two turbines of
6.25 MW each designed for 12.5 MV, generates not more than 8-9 MW for
reasons whion hawve not een surveyed, PFurthermore, the power plant
supplice 4 to 5§ i:o/h of steam t~ fortilizer plant, which is equivalent
tc 0.8 MW to 1 MY of eleecirio power. That means that during a shutdown
of the Yanhce high tension line, the nower plant is 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.c. only 4 to 4.5 MW are
available, moet of the plent sections nave to stop operation, too. But
gince a Tailure of the power plant and of the high tension line will hardly
ocour at tho same timc for a longer period, the power supply seeme not to
be 2 merious problem in prineiplo.

The difficulticos rather arise when starting the big 6KV compressor
mortors, by the short but high peak load which causes a considerablo
voliage drop and the release of the undervolitage relays. Experience
shows now that the 2.5 MW compressor motors may bo started only if the
power supply cf the high teusion linc is available, and when, in addition,
at lcast one turbine of the prwer plant is working. Neither tho high
temsion line alune, nor the two turbines of the power plant alone, supply
sufficiont power for starting the oonpressor motors. This is the reason
for repeated shutdowns of the plant for several days, and it shows the
neocessity to improva the stiarting oconditions for the 2.5 MW motors, parti-
ocularly beoause a general improvement of the power supply situation ocan
be expected only when the 115KV high temeion line from Sirdkit Dem is
comploted in a few years time, and whon the plant is conneotoed to that line.

Therc secms to be possibilities for short-torm improvement, and
the following proposals are made for dilferent conditioms of operation.
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a) Btart by two turbines of the powor plant during line fault of
the high tonsion linec:
Expericnce has showm that starting the 2.2 MW motor for the air
turbo compressor is still poseible under thesc conditions, vhile
the highcr consumption of the 2.5 MY motor causes a switeh off
becausc of undervoltage. Thereforc, it can be assumed that
relatively little voltage increasc at the time of starting would
be sufficient to put also the 2,5 MY motors in opcration. The
gencrating voltage of the porer plant is normally 6.4 KV and
can bo incrensed t- 6.8 KV. Purthermore, the voltage regulating
transformer in the power plant can be sct from 11KV to 13.3kV at
those voltages, starting of the motors and nperation of the
factory at 50% to 60;) capacity should be possible even during
shutdown of the high tcnsion line.

b) Start by the high tension line during shutdowm of both turbines
of the pover plant (in this casc one boiler of the power plant
must s8till be operated tc provide thc steam required for the
factory):
In this case the Yanhec P -ur Plant slould ™ notificd before starting
the motor, and should be requested to increcasc the voltage to the
highcet level permissible in the power plant, for tho starting
period. A 107 incrense from 69KV to 76KV should be possible. The
exact possibilitices could not be clarified in the Mae Moh P.-xpr Plant
and have to be discussod with the Yanhec Power Plant.

¢) The voltage charactoristics during starting the motor after n
voltage increasc according to a) and b) have to be examined by
trials. Possibly, resetting of the undervoltagc rclays and sctting
for delaycd responsc is possiblc.

If tho above mentionecd meas:res should not be successful, a starting
reactor can be installed for the big motors. EGAT is aleo
planning the installation of voltage stabiliging capacitors.This
project should be sped up.

E.2) $TRAM SYSTEMS

Three stoam systoms with 2C atm, 11 atm and 4.5 atm respectively
aro used in the factory. HMost of the stcam required by the factory is
produced in the different plants of the factory itself. The additional
stoam of about 4 to 5 to/h with o toperaturc of 450°C and a pressure
of 46 atm is supplicd by the power plant and lator reduced to the necded
pressure and temperaturc.

This moans thnt at least one of the two power plant boilors must
rm for the operation of the fortiliser plant. By having an own boiler,
the fortilisor plant could operate at full load using the Yanhee high
tension linc, during shutdowns of the Mae Moh Plant. Thercfore, Chemferco
is planning to instnll an own boilor with 30 aim and 10 to/h steam out-
put. Whon no steam must be supplied by the powor plant, it would be in
a position to increasc the eleotrioal power output to 10 MW and to ime
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 difforent plants, oven when other plants normally
producing stcam are shut down, like tho sulphuric acid plant and the
gasifiocation plant,
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E.3) COOLING SYSTEM

The cooling water system is also very imporiant since the quality
of the woter and the availability of a suffioient quantity influences
direotly the capacity of all plants, and also the lifetime and main-
tenance intervals of the coolers. Dirty water promptly causes &
reduction of the capacity and prohibite full load oper~tion. The
cleaning of the ooolers is a time consuming job whioh necessitates
stopping the plant, and thus an interruption of production. Chemicals
in the water may case corrosion of the cooling tubes and thus a shut-
down of the codier. This 18 normally repaired by blocking the damaged
tubes which effects a reduction of the cooling capacity. About 207 of
the cooling tubes were foim? hlocked in some coolers. Insufficient
availability of cooling water has the same effect. At the moment
3000 nbm/h of cooling imater ie taken from a reservoir and, after passing
through the factory, is returned through a long channel. This is the
simplest way, but it “oes not allow to take any influence on the quality
and quantity of the water. To secure, to a certain extent, availahility
of the required quantity o, water independently from seasonal variations,
the reservoir has bYeen deepencd 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 resard to mechanical and chemical purity.

It is therefore proposed to use a circulating cooling system with
cooling towers. In this case only the losses of water and the water used
in the process havc to be taken from thc reservoir. This quantity is
smell in comparison with the total of cooling water needed and can there-
fore be cleancd economically in a water treatment plant. The circulating
water can be controlled continuously by adding anticorrosive chemicals.,

¥.4) GASIFICATION PLANT

It has been claimed by some that the ms production ie the botileneck
of the plant. This imprescion came up because a fault in this plant
influences directly all the other plants. Since ihe installation of a
seoond masifior is under disocussion, the problems of thc gasification
plant have been surveycd more closely. It is belioved that in & new
gasifier of the same type the same deficienoies may occur, and that
the investment for a secon( gasifior is not justified. Instead of this
investment, funds should be made avuilable to improve the existing plant
and to carry out other measures recommended in this report.

The present situation in the gasification plant is this:
The lignite proparation in the mill is working without major difficulties.
The stock of prepared lignite in the lignite storage provides for a
12=hour operation of the masificr and givee, therefore, sufficient time
to repair thie mection in case of faults. The nitrogen and oxygen supply
as well as the tranaportation of the lignite dust givos no trouble. The
fault in the electric filter can he repaired; this, however, does not
influence the gas procuction. Defoots of the level oontrol in the
lignite service Hins as well as of the temperature measuring equipment
of the gasifier and of the CO, and O, analysis equipment, are merely
maintenance problcms. These gquipmegt items have to be repaired or re-
placed. Tho frequent automatic shutdown of the plant by one of the four
lignite feedors supposcd to be due to overload was actually causcd by
a too low seiting of an overload rolay vhich could be adjusted.
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Purthormore, the hlocking system could be modificd so that the plant
is not stopped by shutdowr. of onc lignito fooder. Operation with three
focdere working is still possiblc.

A rcal problem sccems © be the slag removal. The slagz i8 removed in
a fluid state. This reguires maintainins the tomperaturc well above
the fluid point of thc ash of about 1300 C. Sinocc, horcver, as above ’
mentionod, the temperature neasuring is not functioning, and the
continuous CO. analysis cquipment which also allows the caleulation
of the temperfturc is not in operation either, the operators rely
on their guwessing an: upon the hourly manual 0. analysis made by the
laboratory. But thiz is not sufficicut for a cgntinuoua process control
cspccially in case of part load operation. The personncl is maintaining
n too louv cmperature for safcty rcasons. 1+ ie amsumed that by
maintaining the propcr temperature, the prohlem of slag removal may
almost complotcly disappear.

A more scrious problem is the ash dcposite in tubular boiler which
requirc oleaning thc boiler after every month of full load operation.
The cleaning requires a shutdowa of the plant for nbout 48 hours. For
hlowing out the ash, the supplier of the plant has provided a steam
nogzle. But this does not seem to operate. 'hother this is due to the
relatively low 11 atm pressurc of the steam uscd, and wvhether a higher
steam pressure of about 30 atm would shou better results, would have
to be found out by trials. Anyhouw, the following proposal would
oortainly give the rosults wanted: A new pair of flrages should be
installed botwoca the connexion of the radiation hoiler and tubular
boiler to provide a pussibility for inscrting a blind plate. For
blowing out, a blind plate should he installed between these flanges.
By this the tubular boiler would he separntcd from the rndintion boiler.
Now, thc stcam of 11 atm used for hlowing out cannot escape into the
radiation hoiler and is thoreforc forced to pass through the tubular
boiler at high speed, blowing ouvt #he ash. This work can he done in
about one hour so that a shutdown of thc synthesis plant would not be
nocessary, thc gns storage of 6000 llm” being adequate for operation of
the synthesie plant at half load for one hour.

The most serious problem of the gasifioation plant is the washing
tower. The wator for washing the ash out of the ges is rcoirculated
through a scttling reservoir. But the settling of the ash components is
not sufficiont so that the particles still contained in the water closc
the tubes and thc nogzles after a short timc. This makes the washing
process ineffcctive. The cleaning of the tubes is very Cifficult and
often not possible so that ofter 2 cortain timc ncw tubcs have to be
installed. The firet measure is to make an oxact analysis of the
deposite. After that it can be doecided whother t+he partiolcs ocan be
removed by a filter plant or wvhether chemical treatment in a new settling
reservoir is nccessary. Thc last solution scems to be more suitable.
This plant must have a capacity of adbout 200 cbm per hour.

Good washing is vory important since high ash content endangers
the subscquont Theisen vmshers and gas blowers, as well as the sulphur
romoval plant. Ash deposits on the blower impellors have causcd a shutdown
of the plant in the past. Cleaning of the impellers is difficult and
unbalanoc of the impellers due to the deposits causcs trouvhlo. Ash
deposits in the sulphur removal plant have also seriously affected
the operation.
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The above explanation of thc oxisting foults shows that tho same
troublc will elso occur in a second plant of this type, and that
instoad of inetalling a new plant the defects of the old plant should
be required. PFor the critical components of the plant as pumps and
blowers, stand-by units are provided anyway.

E.5) SNITHESIS GAS COMPRESSORS

a) In 1968 the 2nd stage pistons of bHoth synthccis gns comprossors were
brokon. Thie is an vmusual fault and the reason cannot bo clarified
exnctly anymore. An oxamination of the operating data shows that at
the time of hreaking tho compressors wero working under normil oper-
ating oonditions. However, the damage might have been caused hy
wrong operation in the time befcre. For thc balance of mechanical
forces & cortain pressure ratio botwoen the specific stages of the
compressor has to be maintaincc. For this reason clearance pockets
have been provided which have io be opened by the operating personnel
if the pressure ratio is changing-to a certain extent, especially
at part load operation. The clenrance pocket of the nd stax has
to be opencd if the discharge pressure of the first stage drops
below 2.1 atm. The clearance pocket of the 3rd stage has to e
oponed if the discharge pressure of the 2nd stage drops below 8.6 atm.
If thesc clearance pockeis ~re not opened under the above mentioned
conditions, damages like the fracture of pistons or piston rods
may happen.

b) The short circuit of the vindings of vie of the two 2.5 MW/6IV
comprossor motors is due to the high humicity absorption during
stand-stil]l over n long time. Sincc operators now know the danger
of thie high humidity content in 5 KV hish tonsion equipment and
since thereforc tbe nczessary drying is carried out hofore starting
this fault will net occur anywere.

c) The breaking of valve plates is not unusual for compressors working
wnder similer conditions. This damage is ofton caused by dirt
accumulation in the gos. Scores on the valve seats iaspected show
the effects of dirt. The dirt in the gas also causes high wear of
the stuffing Yores and piston rings. Therefore, the particles in
tho gas should be analysed to [iud ocut their origin anc to poesibly
climinate the trouble source.

d) Some coolere showed heavy corvosion of thc raciator fins of the
cooling tubcs on the s side. This points to acic¢ vapors in the
@s. Ananalysis of the corroded parts should give the cxact reasons

for the corrosion and lead to ite olimination. While dirt on the water

side is not unusual and the straight tubes on thc water side can be
sleanod mochanically, the radiator fine on thc gns side do not allow
such method of cloaning . Bacnusc of the fins, individuwsd tubes cannot
be replaced. A completc coolor, thercfore, has to be installed if
blcoking of oooling tivles is not more poesible. The corrosion producis
in gos stream ondanger also the vompressor valves etc. (seo almo
O) abm)-

¥)_CAPAGITY SURVEY OF THE PLANTS

At tho timo of this survey the fortiliser factory is working at
607 eapacity. Obvious reason for thie part load cperation is the shutdown
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of a ciroulating comprossor in ithe synthesie plnat, due to stuffing box
damagc. A sparc set of. stuffing poxes is not in stock so that the com=
pressor connot be repaircd. The ~rrival of the stuffing boxes is
erpected any day.

Dus to the miseing stuffing boxos, full load operation was not
possible and it wns therefore also not possible to find out all bottle~
necks of the factory.

The goeification plant seoms nct to he the only weak point. It is
wnoertain whother other p)wts now r-rking satisfactori 1y at half load
can operatc at full load. Expericnco with such piants shows that half
load operation is relatively casy, and that difficultics ocour more
often when cndeavonrs arc made to rcach full load cutput. Difficultics
usually oocur in gae cleoaing plants, for cxample sulphur removal plant,
002-romovn1 plant, final purification plant, and in synthesis plant
or“CO-conversion plont. Theroforce it is suggestod to carry out (after
repairing all known cefects and nfter checking n11 mcasuring and control
oquipment) a full load trial of evcry plant and to fin out the real
working cnpacity as well as concealed dufocts. These trials have to
be made with great care and ell pressurcs, temperaturcs and analysis
have to be permancntly observed. The capacity of each plant should
be indivicdually tested one by one, to sccurc the avoilability of all
maintenance and repair pcople for immediate action if nccessary.

This oapacity tcst should be repentec poriodically after some time
of partial load operation to be surc that the full operating capacity
has not boen reduced by canses like dirt accumul~tion in coolers and
heat exchangers, reduction of activity of catalysts ctc. During stand-
still of one plant, which may be coused by other plants, defects
previously found in that plant can he repaired in o prepaired and
organized way.

The following plants can undorgo those full load trials:

a) Urea plant together with ammonium sulphate plant and CO
desulphurisation plant, First tho ammonium tank, sulphfiric acid tank
and 00, goeholc have to he filled up by partial load operation. Then
a threz-d.ay full load trial is possillo.

b) Sulphuric scid plant: Afier omptying the acid storage tank, full load
operation for about two deys is possihlc.

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

d) Likewiso, the air soparation plant can be operated casily at full
load by blowing off thc mas.

e) The synthesis plant can undergo full load triale for only up to ome
hour as long as thc gnsification plant is operating with partial
load only. This time is sufficient to give omsentinl informotion on
the working oapacity of CC-conversion, Coz—mmoval. finnl purifiocation
and synthosis.

Trials as above sBuggestod, besides permitting localisation of defeots,
also give o good opportunity for training the staff. The necessity of
suoh full load trials can be secn at the sulphurio acid plant as an -
oxample. The plant was producing without difficuliies about 70 to 00 tone
per day for the half load operation of the factory. When the production
was to be incroascd to the maximum capacity of about 150 toms por day, for
mclling sulphwic acid ovtside the plont, it was found that the output



- 102 -

could be inocreased to 100 tons por day only.

In this comnexion it should he mentioned that also sales of
0,, N, and CO, may be an additionmal source of income because thero
13 a aa.rket fgr those gases.

) CONCLUBIONS AND PROPOSALS

This report shows that the difficulties of the foertiliser plant
result from teohnical problems as well as = to a greater cxtent -
from maintenance prohlems,that is atafl problems.

To offcct an improvement of the whole situation as soon as possible,
the followinz short -tcrm, mcdium-torm and long-term mcasures arc proposed:

1) Short-tcrm measurcs (to be comploted in about threc months):

a) Revicw of spare paris stock and proouring of parts for all plaats,
according to the priority steps as specificd.

b) Thorough checking of the existing workshops .nd iabozatories, for
availability of cquipment nceded.

¢) Localiging and repairing cdefects in all plants.

d) Pull load trials of onc plant cach at a time, to find out and to
repair oonccaled defocts.

¢) Negotiations with BOAT with a view to increasc tho voltage so as
to improve the starting conditions of the big compressor motors.

£) Ordering of an ovm stoam hoiler.
2) Medium-tcrm measurcs (to be vompleted within six months) s

a) Plamning and carrying-out of the proposed modifications of the
gasification plant.

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

Long-term moasurce (to o -ompletod within 1€ months)
Installation and start-up of the new boiler.

Possibly,construction of a circulating cooling system with
cooling towers.

Proprring for conncoting the factory to the planned 115 KV high
tension line, and ordering thc required transformers, switohgoars,
o&ble' eto.
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APPLIED SCIENTIFIC RESEARCH CORPORATION OF THAILAND

o c WA

Subiect: Fortiliscr industry

Contpoty Mr. Somnuk Pradithsvanij, Acting Mill Manager
Chemical Fertilizer Plant, Mae Moh, Lampang

Contacted bys Mr. M.C. Vorghcse, Chicf

Fertilizors, Postiocidcs and Pctrochemirals
Industries Seotion, WIIDO
Mr. M. Roamm=-Ericoon, Piecld Adviser, WIDO
Dr. C. Chu, WMIDO Adviser

Dotes 14 = 15 March 1971 !
Plagg: Hoc Moli, Lampang
Reaorkes

This was my second visit tc the plant after my first hasty visit
on 3 - 4 February 1671. Mr. Ramm=Ericson of UNIDO took quiok action
and brought Mr, Vershese to Thailand when Hr. Verghesec wes touring
this areca for inepoction of fertilizor industry.

This visit was focused on the operating probleme of this plant.
A pancl disoussion with all key operating personnel was held on Sunday
cvening , 14 March, after we oompleted a tour of the plant. Candid
opinions were heard from oll section chiefs of the plant in regard to
diffioulties encountered in operations and maintenance, and their
suggestions for improvemont.

On the following Monday morning, we made further visits to the
plant to see the water treatment irea, chemical lahoratory and workshop,
and some damaged parts of compressor were cxamined.

Upon return to Bangko', our findings werc recportcd verbnlly to
Mr. Kraisri, Hanaging Director of Chemiccl Fertilisor Co. anc ABRCT
officiale during lunch on Tuesday, 16 March 1971, At 2.30 p.m. the same
day, further disoussion was made with Mr. Friess, Manager of Engineering
Department of B. Orimm Co., Banghkok, for exchange of views with
Mr. Vergheso. The Odrimm Co. was the agent of imported equipment for the
plant. Ye expeot that their co~operation and assistance will be neeoded.
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Mr. Vorghesc, with his cxperience in lignite fertiliser produc=-
tion in India, has madc many suggestions for inprovemont of the plant
operations. ‘e may draw the folloving ronclusions from all sources

.
of information in regard to further actions to be taken to cxpedite
the improvemcnt work for the plants

1. The gnsifior in tho Chomicil Fertilizer Plant needs hetter .

temporature control with thermocouples :md/or pyrometer. Recording
temperatwre control would be more desirable. The present practice
of 002 analysis on hourly basie to corrclatc and estimate operating
tomporature iz ino.dequatq.

2. Thc gnsifier operation ie vory dangerous without ndequate
brick lining. Lack of “Hlucprint of the gesificr and no instruction
manual for operation and maintenance work are rcported hy the
operating staff in thie section. Mr. Friess of B. Orimm Co. is also
awarc # this lack of lining anc poor maintenance work. The gasificr
was Yup®lied by Koppers Co. through B. Grimm Co. The impending visit
of “an edgincor from Koppors Co. to Bangkok may holp to solve this
problew. A thorough inspection of the gasifier and overhaul of the
brick lining will be called for. The Chemioal Fertiliger Co. should
requcst B. Orimm Co. to contact 11l relevant manufacturers of equipment
whioh supplied the machinery to the plant for at lenst three copies
of blueprints, opcration manunls and instruction manuals for
mainteaance.. One ~cpy should be kept at the head office, one for plant
manager and onc for chicfe of uperating sections.

3. Coheront maintenanoe work is necded to makc all units work
together. Adequate storage oapacity for intermediate products such as
sulfuric acid tank should be added to rcduce doim=-timec of ammonium
sulfate plant. UNIDO may provide two to three experts for short-term
assistance on operation of the gasificr, plant maintcnance and

instrumentation. Also training fellowships oould be arranged for the

key porsonncl of the plant to receive training in n lignite “ertiliser

plant in India, which produccs about 300 t/d of ammonii. Advanced

training abroad also will booet tho morale of the staff. The manpower ' °
problem of this plant is quito scrious and more inocontive and fringe

henefite are needed to attract good men and keep them.
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4. Inadequatc vmater treatment in the plant has caused many breahe
downe and corrnsion of equipment. The ooling wetor for gas serubbor
should be treated. Not all condensates from various cquipmont are
returned to the boiler. Thc prosent production of stoam cxoeeds the
capacity of the water softening ploit at 20 t/h. Overlond of the water
softening plant has rcduoced the quality of feedwetor for Loilers. The
plant isbuyingsteam of %5 kzfor? at 3 t/h from the thormo=clootrio
power plant, The wntcr trcatment plant ie opernting at about 100 n’/ﬁ
whoreas water intake for thc whole plant has threc pumps at 1600 uB/b.
each, Usurlly two pumps are in operation to supply woter at about
3,200 m’/h. Thus the watcr treatment plant is far from adequate to
moct the noed of the plant. To rcduce the cxpense of water treatment,
a ciosed wnter systoem cnn be imstalled with wnser cooling pond,
complcte condensaic rcturn systcm and apccial water troaitment facility
to prevent corrosion. With thc cssietamcc of > specialist in water
englmoering, TRI moy provile some help to the plaat for proper wuse of
wator in proccssing. Porhope the Asian Institute of Toclinology may
be requested to co-oporatc with ABRCT on the questiicon of watcr treatment
at the Mac Moh plaent.

5 Mpr. Verghose has incicated that UNIBO is planngay a fertiliser
camferonce in India 4n Wovemlicr 1971. The Chemical Pertiliser Co, uill
be invited to papticipaic in this intemational mpoting. Piolld teipe
will be provided for all delemtes to vieit foptiliser plants ta Indin
including the lignitc fertiliser plant, Delomtes from the Chomionl
Fertiliser Co. will have tho opportunity to moot intomational eaperts
and make plant visits for cxchang cf ideas on plant manageent.
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chemiocal technology or
Mvenced dugrec infengincoring. Extensive
oxperience in design,oconstruction and oporation
and troublowghooting in fortiliscr plants.
Bspecially oxporicncc in oxygen gmification
of lignitc using Koppers, Winkler, Lurgi and
other proocsses. Exporience in developing
countries will bc an advantage.

ngl ish

™o only nitrogen fertiliser plant of the country
is situsted at Nac Noh, Lampang, Northemm Province.
It is designod to produce per yoar 26,000 tons of
nitvogen (in ond products) dascd on 3¥0 working
days wing lignitc as raw matepial to produce
amonia. Thoe designed ocapacities arc as follow
(tone/ycar)s -

Asmonia 33,000
Urea ZB.M
Sulphwric acid 48,000
Anmmon { up

sulphate 63,700  (all in round figares)

Although She production was startod in 1967, the
full year of operetion was oaly attaincd in 1970,
Bven in this yoar only QA% of designed capecity
we reashcd ia the ammonia plant. The teshmioal
teoubles were sainly comnected with the ligmite
smificr wning Koppere oxygen gasificetion process.

e Ohanical Pertiliner Co. Led. (ONIFRRPO) which
owms wd oporates the plamt (sajority owmed Wy
®at Goverwmont) s reguested UNIND sseistance

she TRE for a teoam of axperts Vo help solwm
the teshnioal problens and the plamt wp %
Wweighed onpaeitly podustion, land presestly
mports about U § 25 atllion wth of fePtilisese.
ie
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Enals ok DessRindicn
Post titlae Neohanical ongineer ~ fertiliser plant
saintoenanco
Duretions Bight monthe

Dade Pequireds A8 soon as possible
Possibly bofore Jeptambor 1971

Duty etationy Rae Mok, Chomical Fertilisor Plant, Lampang, Thailand

Dutient The oxpert will be a member of a three-aan temm
working undor a team loader and will be assigned 4o
the chomical fertiliser plant as Nac Noh and will
be oxpucted tol

1. Reviow the mechanicsl maintemnamcc prodlems
facing the difforont unite in She fortilisor
plant, namely lignitc gasifiocation, gus
purifioation, smmonia synthesis, uwrea synthedls,
sulphuric acid, mmonium sulphatc and all other
susiliary wmite and suggust solutions $o problems
whiok have proventod the unite from oontinued
designod capacity operation}

2. Lisetst in broac=down saintenancc and plan and
asteblish schedules smd demongtrate preventive
saintenance S all oritical wnite}

). BNelp dovelop and saintain suitablc machinc
astatenance cagds, naintenance work Fequisition
fonm wnd saintonance oost eontrol shoets)

4. Matabiioh nintmum spageparts 1iet in stores and
help ovder Fequired oritical epavepaste or help
folptonte sparoparis|

5. Assist $o revemp lubeiostion eshedulos Lf necessaly
and asstst in retionalisstion amd coatsol of
lddeisation aysten}

6. Nelp) 0 o s worishop fasilities for
ad nn-r-:-wlton of cvdems. Batebl i%eme

of additional oquipnent needed if amy and aseiot
otder themy

Y. Asetet %o o saintenanee giowps for eash
Wit o0 o s camdoel apoten. Nelp Wain
ngincoie, techmistions, scsdhanics, fittesu, obo.
ta hedp jobuy

8. Oomoperetc with local mepagenent and Ve leader
ta solving my other prodiane connested with
soshenieal asintenance of the plamt in opder ¢o
Wing the plant to continwed full produstion.




Qualificationss

Languagos

Baskground
infomations

- 10) =

AMveanced degrec in mechanical engincoring with
extensive experioncc in maintonance problems in
a fertilisor plant using proccsses such as
oxygen gasification of lignite, high pressure
synthesis of ammonia, urca synthosis, ctc.
Capacity to make innovation and $o locally
fabricatc sparcparts and to be a leador in:
maintcnaince groups noocssary. Experionce in
developing countries will bo an advantage.

Inglish

The only nitrogen fertiliser plant of thc countey
is situatod at Mac Moh, Lampang, Northarn Province.
It is designod to produce per yuar 26,000 tons of
nitrogen (in ond products) based on 330 working
days using lignitc as rew maserial to produce
ssmonia. The dosigned capacitics arc as follows
(sons/ycar)s -

Ammonie 33,000
Urea 28,000
Sulphuric aoid 48,000

Asmoniuam sulphate 63,700 (all in round figures)

Alshough the production was started in 1967, the
full year of operation was only attaincd in 1970.
Bven in this year only 419 of designcd oapacity

was reachcd in tho ammonia plant. Onec of the main
difficulties in sttaining continued full prodwstion
is break-down of oquipment very often and it is
expectod that good broak-down and proventive
saintenancc will heolp to improve tho situation.

The Chomical Fertiliszer C5. Ltd. (CHENFERCO) whioh
owms and operates the plant (majority owmed Wy Thai
Govezwmont) has roquosted UNIDO assistancc through
the TRI for a tcam of experts to help solve the
techniocal problems and bring the plant up %o
desigmed capacity production. Thailand preseatly
imports sbout UB § 25 million worsh of fertilisers.
Honce, the importance of inoreasing local production
is owvident and the Government givos top priority %o
the Foquest.
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Masusat Cren she Government of Ihalland

Poat titles

Durations
Buty stations
Dutiest

Salt ok Descrinkion

Blectriocal cum instruments engineer
Fertiliser plant

Bight months
Mae Moh Chemical Fertilizer Plant, Lampeng, Thailend

T™he expert will be a member of a three-man team working
under a team leader and will be assigned to the chemical
fertiliser plant at Mee Moh and will be expected tos

1. Review the electrical energy supply problems
including interruptiom, voltage, etc. and analyse
the causes of breakdowns due to electrical mainte-
nance of motors, switch-gean setting of limit and
overload relays, transformers, etc. as well as
problems connected with repair and maintenance pf
process oontrol instruments in the difforent
sloctrical substations and the different units in
the fertilizer plant, namely lignite gasification,
g purifioation, ammonia synthesis, urea synthesis,
sulphuric acid, ammonium sulpnate end all other
sugiliary units and suggest solutions to these
problems which have prevented the units from
oontinued designed capacity production.

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

3. Papticularly assist in resetting overload relays
and time relays of all equipment. Assiat solve
problems connected with starting up of high horee-
power synthesis gas compressors together without
tripping out other equipment. Assist study and
reset automatic shutdown relays. Help solve
maintemance oomnected with insulation of high-
temsion open motor windings.

4. Nelp develop and maintain suitable maintonamoce
cards for electrical equipment and instrumeats,
maintonance work requisition forms and maintenamce
cost control shects.

5. Betablish minimum sparcparts list in stores and

help order required critical spareparts or help
fabricate spareparts.

6. HNelp to orgsnise electrical and instruments
repair shops. Bstablish list of additional
equipment needed if any snd assist osder them.
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Qualifications:

Languages

Background
infommations
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7. Ahssist to organize naintenance groups for each
mejor unit of plant or reinforce central system.
Devilop safcty nroocdurcs end train engincers,
tochnicians, elcotricians and instruments repair
and maintenance mechanice in their jobs.
Establish job descriptions.

8. Co-operete with local management and team leader
in solving any other problems connected with
electrical and instruments mnintenance in order
to bring the wholc plant tc continued full
production.

Advenced degree in olectrical engineering (qualifi-
oation in instruments engineering preferable).
Extensive experiance in electrical maintenance and
tmebpwments repair problems in large fertilizer
plants using processoe such as oxygen grsification
of lignite, high prussure synthesis of ammonia, urea
synthesis, etc. Cagpacity to moke innovation and to
locally fabricate spareparts and to be o leader in
maintenancc groups nocossary. Experience in develop-
ing countrics will be an advantage.

Inglish

The only nitrogen fertiliger plant of the country is
situated at Mae NMoh, Lampang, Northern Province.

It is designed to produce per year 26,000 tons of
nitrogen (in end products) based on 330 working days
using lignite as row material to produce ammonia.
The designed capacities are as follows (tons/year)s

Ammonin 33,000
Urea 28,000
Sulphuric acid 48,000
Asmonium sulphete 63,700 (all in roumd figures)

Although the production was started in 1967, tho full
yoar of operation wos only attained in 1970. Even in
this year only 414 of dosigned ocapacity wos reached in
the ammonin plant. Ono of the main diffioculties in
attaining continued full production is dme $o
diffioulties of getting ocontinued supply of electrioal
enorgy, line faults, maintenance and repair peodblems
of electrical equipment and instruments.

The Chemical Fertiliser Co. Ltd. (CHEMFBRCO) whioch
owns ond operates the plant (majority cwned by Thai
Government) has requested UNIDO assistance through
the TRI for o team of oxperts to help solve the
technioal problems and bring tho plant up to designed
capooity production. Thailand presently imports about
UB § 25 million worth of fertilizers. Hence, the
importance of incrensing local production is evident

and the Government gives top pricrity to tho request. l




Post title:
Durations
Daty stations

Senior Pertiliser Planning Adviser
One yecar with possihilities of extension

Bangkoi, Theiland with travel in the country as
nocessary. He will be attached to tho Prime
Ninister's Coomittee dealing with fertiliser matters
and work in close collaboration with TRI and the

Nanogement of the Chemicel Portilisor Co. Ltd., the
Ninistry of Pinauce, eto.

The adviser will be responsible for assisting the
Government of Thailand for long-range plamning on
all matters related to fortilizer production,

imports and consumption. Ho will be expected tos

1. Assist in setting up W
with himself as the leador ond consisting o

production experts, ongineers, economists,

marketing oxperts, eotc. who will be mainly Thai
experts and whore needed to request and augment
the coll with foroign cxports.

The fortiliser plamning cell will study all relevamt
problems connected with the fertiliser indust
such as presont domand, future domand up to 1

for various types of fertilisers, namely N, P, K
and N-P=K compounds teking into account the
agricultural dovelopment and soil conditions,
imports nceded and import policy, further produo=
tion capacity needed, location, raw materials,
typos of products, marketing and distribution,
pricc 3upports, logisletion, rovamping present
production capacity, infrastructure, etc.

After the decision on new capacities, location

and producte are taken to help in drawviag-up
tendor specifications, analpses of teanders,
financing arrangoments and in helping the
emeoution of tho project suoh as placing orders,
drawing up oontracts, supervision dauring start-up,
ensuring guarantee poerformance, eto.

Help in drawing up the fremework for o permancat
f{astitutional set-up in Thailand for handling
all mattors ooncerming fertilisers such as &
(PAT) under
planning, pro on units, narketing,
regoarch and development, otc. will take placc.
FAT may have i.a. the folloving fumectionst -




Qualificationss

Langunges

Background
informations
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~ Planning for futurc fertilizer industry
= Produotion
= Maintenance
= Construction of new units
~ Nerketing and distribution and
extonsion rervices
- Credit
-~ Finanoing
= Legislation
= Imports
- Trajning
= Rescorch nnd development
= Information
Advanced dugree in engincering and/or economios

with experiencc in planning of fertiliser industrics
in dovcloping countrics.

English

The only nitrogen fertiliszer plant of the country is
situated ot Nae Moh, Lampang, Northemm Province. It
is designed to produce per year 26,000 tons of nitrogen
(in ond products) based on 330 working days using
lignite as raw materinl to produce ammonia. The
designed copacitios arc as follows (tons/¥oar)s -

Ammonie 33,000
Upea 28,000
Sulphuric acid 48,000
Ammoniun sulphate 63,700 (all in round figures)

Although the production was started in 1967, the full
year of operation was only attained in 1970. Bven in
this year only 41¢ of designed copacity wos reached
in the ammonia plant. The techniocal troubles were
mainly oconnected with the lignite gasifier using
Koppers oxygen gasification process.

The Chemical Fortilismer Co. Ltd. (CHEMFERCO) whioh
owns and operntos the plant (majority owned by Thai
Government) hns requested UNIDO assistance through
the TRI for o team of oxperts to help solve the
technicel problems and bring the plant up to desigmed
capnoity production. Thailand presently imports
about U8 § 25 million worth of fertilisors. Henoe,
the importance of inoreasing local production is
evident and the Govermment gives top priority to

thc request.
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Purther in order to help the long-tem
planning for the development of the industry,
the Governmont of Thailand requests assistance
of a planning ndviser. :

- - ————
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United Nations Progreamme des Nations Unies
Developmont Progresme pour le Developpement
Tels Office of tho Regional Representative
570013 548, Ploenchit Road

P.0. Box 618

Bangkok, Thailand

Ref. TMA/1-5T)
™A/1-11
BOAFR/1-1

1 March 1971

Doar Dr. Charoen,

In following up on our discusesion at my office on 26 February,
I am plessed to be able to oonfirm that the new ECAFE/UNIDO post
for a Regional Adviser on Petrochimical Industrics is likely to de
filled within the next fow monthe.

It would then, I hope, bc possible for us to respond immediately
on your request for assistance by an BCAFE/WNIDO Rogional Advisor in
the plastios industry ficld whioh was formally sutmitted by DIMEC to
#his office on 6 October 1970.

I am also very ploased to bc able to inform you that I reccived
& oadle from Viemna confimming thats Nr. Verghesc, Chief of Fertilisers,
Pesticides and Petrochomicals Industrics 8ection, UNIDD, will be able
to come to Bangkol for two days after his Rangoon mission. The probable
dates for his visit to Bangkok are )5 and 16 Narch. Y will contact you
later to fix a time whon we can have discussions at the Department of
Socience.

Yours sincerely,

Nils Remm=Eriocson
Industrial Developmeant Field Adviger
(uw1n0)

. Charcen Srjirerungeri

Ohiof

Bivision of Physics and Emgincering
Rinistry of Industry

Bangkok

oot WNp, mi. ”. Mk Ne. m' m
Ne. Siddiqui, UNIDO, Vienma Ne. Dimohis, + Demghok
Nr. Vergheose, UNIDBO, Vienna
Field Advisers BSuppors Unit, UNIBO, Viemne
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WITED ATIONS PROGRAIZT DIS WATIONS WVIES
TEVELOPMENT PROCRAMIE POUR LE IECVELOPRITT
Telophono OFFICE OF THY REGIGAL REPRESEITATIVE Cahle Address:
57001-2 54C Plocachit Road

Rof.

P.0. Bor 510 "WIDEVPRO" DANGKOK

Banglok, Thoilond

THA/1-171

'I‘l-l.’t;1-11 1€ Iarch 1971
™A/1.-22

Lejter tlo. 352

Dear 8iddiqudi,

Suhject: THAILAND: Induntrial Rescarch Activities requiring

Foreiza 4id during the Thirc Plap Period 1972-76

Plecage refor to my lettor to you of 2 llarch 1971 on the ahove
subjcot.

During Mr. Verghcse's visit hiere e had a mecting at the Departmont
of 8cience, Ministry of Ia‘netry, with Dr. Charoen, Hiss Oonsombat, anc
Mr. Yallden, the Project Mannger of TISI, fcllowing up on the Department
of Scioncc projccts Ho. © b anc @ in the list attached to my letter
of 2 March.

Dr. Charoon handed over o short descripiion of project Wo. 5 ¢
"Coutrols anc Efficiency Improverment for Industrics". It uas sugmooied
that WIDO Headquarters urmontly cornment on tho projcct and prepare a
draft joh doscription for oae long-torm cxpert io assist the Department
of 8cience in earrving ovt his project. Such a draft would thea be used
as basis for further disowssions herc. Alternatively, I would like to
suggest, as a [irsi stop, a 2-) wecls proparatory misasion wnder SIS by a
WNIDO staff mcaber or short-tern consultant with the tasl:s to advise and
make reconmendations vis-M\evis the implcricatation of thin project and
requircments of toclriical assisiance in that coancxion,

e 2lso followed up with Dr. Charoon regerding the request by the
Department of Scicnce for aesistancc in the ficld of plastics and rubher
Ly an ECAME Regionnl Adviser (ref. ny letier of 1 March YO$1 to Dr,
Charocn, oopicd to you, an¢ your letter of 25 Nowomder 1970 to lr. Wali).
Dr. Charoen handed over to us for advance iaformation a jo» desoription
(copy attachec) for a sir-months SIS-cvperi -licchanical Eagincer or
Chenical Enginecr (Plastios Bquipuent and Mochisery Mrpert) an’ a list of
cquipmeat for plastics stuiy anc testing (ocpy attached)., It wes
suggestol thai iue assistonce in this ficld be provided initially, by
tho INIDO/NCA™E Region~l Adviner on Petrochemionls 1hea he comes,

tir. 1.4, 8iddiqui

Chicf of Section for Asia
Technioal Co-oporation Division
UiIdo

P.0, BDox 707

A-1011 Vienna, Austria
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Howover, should Dr. Herbert May, in comicxion vith the planned mission
to Burma on thc polymer resoarch lahoratory, be able to make o short
vieit to Bangkol® thig would be most weloome.

Am rogards to the oquipment, it wae suggestcd ihat the list be
reviewed by the Regional Petrochewicals Adviser and ithe possihilities
explored whcther some of iho cquipment might ™o provided for under the
possible 2ud phase of the SP assistance to the Thei Incdustrial 8tandavds
Instituie (TISI).

P.erse uleo roefer e your lclivs to we 3T 10 Koverher 1570 with
attoched draft job Jescription for an Eoonomiet (plaetic market) and
lr. Verghese's further letter to mo cof 9 Fohruary 1571 regarding the
discuseions in Vicana on 1he eame suhjcct with Miss Oonsombot. I vas
mot with positive respuase during o mecting on 11 March at the Board
of Iavostment vwith Dr. Amnuay Viravan and lir. Chira Ponupong, regarding
their interest in folloving vp by reruesting mder 8IS an cxpert to

assess ond mclts rocompendcitions concerning the dovelopmopt of Thajlan.ls f
f}*tics Lgdﬁs'b? along lincs Athe “raft job dosoription (rcf. my

cttor of 1 Warch 1071 to Dr. Amiuay Viravan, copied Lo you). One i
acdition to the job descripiion suggested by Dr., Arivacy was that it should !
algo ocover advice on pomabilities for cxport.

Dr. Charuon crpresecd ¥ecn iatercst in 1he carly carrying out of
such a Board of Investmont sponsorsed study vhich would be of wasic
importance for the further worl: in this ficld at the Department of Science.

Pia~lly, T am alsc ~ttachiag o copy of a doscripiion preparoed by
Dr. Charoen for the pro-cet Mo. 5 ¢ {in the Departnent of Science limt
transmitter 10 you wnler cover of my letter of 2 Harch 1971) "Iandustrial
Products Anclysis and Teating 3ervice'., Although no evpert assistonce
is forescon for this project, WINO Headquariers comments wovld be most
woloomo.

Yours eiacoreoly,

Nils Rarm-Srioson
inwstrial Dovelopment Field Advieer
(1100,
oot Dr. Charoer, Dopartment of 3cicnee, Bangkol-
Nr. Walldon, Project Manacer, TISL, Bangkol)
Nr. Powor, INDP, Tangkol
. Stepanclk, UNIDO, Vienns
Mr. Vorghosc, WNID), Vienaa
¥r. Boengor, WNINC, Viemna
Pield Aavisers Support Unit, WIDO, Yienna
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Reguest, Sron the Sovernsent. of TdliliR

for Bpsoinl. Jaduatries Boryices
Jobh Ppscription .
Post titlos Mcohanical Ensineer or Chomical Engineer (Plastics '
Equipment and lMechincry Dvpert). .
R tiont 84ix months.
St Beguirgdt As soon as possidblo.
R Rsion:. Bangkok, with travel ae requircd.

DakRcpe. of Prodgstt The project is o part of the Economic Development Plan
carricd out at ithe Departmont of Soicnoe, Ministry of
Industry, with the purpose of improving the loesl
industrics.  #inoe the plastic industry is one of the
predominant industriemin Thailond. The plastio con- i
sumer products arc very wcll known in the mrrket of '
Mailand and the rate of oonsumption has o tendency to
inorcase rapidly, cven all resin rav matcerials are
imported, The purposc of the project as the followingt
- to improve anc to promote the tcchnical kmowshow
in plnstic proocesing.
-~ %0 initiatc thc produetiun of peein. raw materials
for supply the looal plasiic incustry.
- to study ad rescorch in the uwse of plastic mw
materical in other field of industries.
-« to lock for tho meu mnterial and procese fopr fAwre
plastic indwnteice.
- t0 stuly the plastic produnts fndustry in automotive
industry, the foad packaging incwetry, the Hullling
industry otc,
- 40 study the preseni and future of the plasties
maghinery iadwetey fa Thoilond.

Rebdape The cxpoert wille ®
- stuly the cxisting sitwation reqarding plasties
fabrication quipment in the coumtry.
= t0 help the Dopartment of Sofense in ostablishiag
and sparating A plastic testing labnpatopy.
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Mamilly/g)
cos Mr. Verghesc
04 220 T™H\L
10 Novembor 1970
Dear Wils,

During nur mocting with INDP's cretwhile Rceident Rcpresentative
in Thailand, Nr. P. Aylen, the possibility of WID" assistaonce tn the
fiolds of fortiligers nd pesticides production and plastiocs proocessing
ws (iscusscd.

Mr. Avlcn wee of the opinion that aa offer of WIDO assistance
in fertiliscr and peeticides Ciclds would »e promature at this stage
but therc ic n dietinot possiLility for WIDO to dcvelop an 3 &
project in Thai’and to advisc the Governmcnt on the fo sibility of
developing thc looal production of plastic reeins and improve the
plastios falurication intustry. Acoordingly we caclose herewith o
draft job desoription for yowr considcratioa and action.

Kin'ly inform us in duc oourse of any devclopment related to
this proposal.

With kind remrds,

Yours sincerely,

M.A. Siddiqui, Chicf
Scction for Asia and the Mar East
Technioal Co=opcration Division

nr. Nils Raamelirioson
WIN0 Iwd.Dov.Picld Adviser
W Doweloprent Programac
’iot Pox 6'8

“’3*. Thedland
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Resisss. from the. Govarnzopnt. of. Thadkand

Poonomist (plastics market survey)

3 months

< is soon as possible

Thailond

Dnase_ o REodesi) To stucy the domestic market for plaatics products,

to formulate an cstimate of the probable future
domend during the next 10 years and tc invoetigate
the possibility of the ostablishment of a looal
plasties fabrication industry.

e oxpert will sorve as o Jovorumont adviser and his
Auties will include the followingt

- Aswess ‘the prescnt domestic market for various
plastics products. '

- Porcoast tho requiroments during the nevi 10 yoars.
- Btudy the availability and cost of the necessary
inputs to devolop o plastios procossing anc fabri-
cation imcustry in the couatry, such as labour,
utilities, distribution, etc.

- Study the prioce structurc for plastics products.

- Rocommend the steps to be takon to inorease the
consumption of plnstics produota, including salos
promotion. _ | '

~ Study the foasililiiy of further dewolopment of
the loonl plastios fabrication industry and the
ostablishmont of local production of the main types
of nlastic rosins.

- Roconmend the soope of any subsequent WIBO
assistance in this field, as required.

Univorsity degroe in coomomics ith a hwoad oxperience
of market studies and sales of symthetic resine amnd
plastios products such as film, shwet, oxtruded or
moulded products.
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English

The Government of Thailand dosires to investigatc
the possibility of dovclopment of a plastios
faLrication industry to supply thc growing home
mirket, to diversify the cconomy of the cowntry
at prescnt dominated by wgrioulturc, anc to
provilc omployment posasibilities.
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ECAPE/4-12
letter Jo. 1I° 12 tarch 1971

Dcar Dr. Kaasy,

Ploase refer to Hr. Verghese's, Hr. Skoumal's and my meeting with
you and Mr. Karaoglan on 11 lHoreh 1971, ipter alia concerning possihle
UNIDO assistance in conncvion witlh the Unites Nation's Rescarch Projoct
on ASBAN Economic Co-opcration (the Study on ASEAN Economic Co--operation).
I am pleascd to send to you the draft proijcct ‘escriptions hased on our
discussions, for assietance, under the Spccial Industrial Services (SIS)
programme, in the wnfertalzing of a study in depth of fertiliger industry.

As agrecd at the mecting, the aevt stcp night e your approaching
the ASEAN contact officers in the five countrics as indicated in my
earlier letter of 19 February 1271 regardinz similar assistance projects.
If positivc responsc is obtained, then the Governmert encorsement of the
project shoulc be svbnitted throvgh the formal chaancls (the techniocal
assistanoc co-ordinating “odies of the respective Govornments) to the
UNDP Resident Nopresentative in cach country for his forwarding to UNDP
and WIDO Hendguarters (1rith copy to your office).

We would also appreci~te if you conld indicate to ug as soon as
poseible the result of your discussions on thie matter vith the ASCAN
oontact officers se that 1e, if “ecmed desirable,.might initiate
advance recrvitnment action.

Yours sinoerely,

Hils Raw=BEriceson
Incdustrial Dewolopment Meld Adviser
(t100)

.o 3. Kansu
Tow leader
MBI Study Group
R.8. Notel
Banmkok

oot Nr. D. Blickenstaff, 'WHDP, Djakarta
Mr. 4. Campbell, INDP, Kuale Lumpur
Hr. W, H&rding, wu. MNanila
Hre, Y. Weli, WP, Basrghok
Nr. W. Jones, WNIDO, Miold Advisor, !Manila
Nr.: K. Dilshit, ZCATE, Danghok

Me. M.A. Blddiqul. mm' Vienna Me. 4.8, mu"t' mn. Viomno
¥r. E. ﬂo‘hbluﬂh mm. Vienma Mr. N.C. V‘Gms" mﬂ&. nIno
PMeld Advieers Support Unit, WID0, Viemna

Mr. 8. Skowmal, Aysters and martketing oonsultant, UNR0, Senshok
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PROJECT FOR ~INIDO ASSISTANCE
THE SPECTAL INDUSTRIAL SERVICES [SIS) PROGRAMME

Projeot titlos ASEAN Co-opcration in the Development of Fertilizer
Industry (In—depth Study)

Countries: The ASEAN nember countrice - Indonesia, Nalaysia, the Philippincs,
Singapore andé Thailand.

Froject Pescriptiont

The objective of this project is to evplore in depth - hased on the
preliminary stucies currcntly being undertalen by the ASPAL Study Group -
the possibilitics of co-operation hetween the ASBAN comtries in the further
dewc lopriont aac production of fertilizers, e.g. hy preparing an analytical
report on the evistiag fertilizer procuction facilitics in the five cowniries,
the proijcoted neods of the five couvatries till 1580 taking into account
population groirth, the rise in standard of living anc¢ higher nutritional
stancar’, rau materials availability, suvbstitution of imports and mncrally
on the basis thai fertilizers are the moet important irput in the development
of agriculture leading to the ‘green revoluwifon'. The stucy shoulcd. also
includc capacity estimates, loeations and preliminary investnent cost
requirements. Mor this purpose the services of a fertiliser industry
specialist (chenical enginecr-cun-econonist) is requestec for a perioed of
six months during the latter part of 1071. The expert will be a menber of
the ASEAN Study Group based in Banglok.

Bagiggrownd, dnfoymation:, S

Most of the couatrice of thc ASDAN Oroup - Indonesin, Malaysia, the
Philippines, Singaporc and Thailand - are counirics with large exports of
agrioultural commoditios. To continue to develop this sector, the iaput
of fortilizers is a maior requircment. At prescnt, tio product on unite for
nitrosen fertilizers cxist §n Indonesia, one in the Philippinee and one in
Thailand, In Indoncsia, o very detailed study to set up o large sisc
fortilizer plant wsing natural acs, as the rav naterial has heen contracted
by thc orld Bank and the US AID. The emall fertilizer unit in Thailand is
hased on lignite and is not mecting thie increasing neede of the covatry.

Under the ahove conditions the scope for the develepment of thie
sector and its intcoration among the countrice is urgent. Cheap and
extoneive rau materinle sich as oil, mee and 1aphtha criet in some of the
countries an” domand for fertiliser is growing, It is ostimatec that in
Thailand aloue the import of fcrtilizers ias of the order of B 52 millions
a year. Thus sith availability of raw matericls and present and potential
demand this sector of judustry has a hright futurc for dovelopment.

M™his study ia depth will drav up on the information contained in the
INIDO Study prosontly hoine finaliged for the ICAMD region namely “Surwoy
of Portiliser Production Facilities”, as well as the cricnsive study the
World Dank is eponsoring in Indonomia.

The ASBAN Stucy Group, cntoblished for the Unitod Hations' Research
Projcoi on ABRA! Beonomic Co-operation (the 8iudy on ABEAN Boonomic Co-
operation), is ourrently un crtiling a study on the fortiliser incusery
in whioh thay will nae a W r icentification of the possidilitics
of oo=operation amour the countrios ae wll as specify methods fop
such co-operation, The 315 amsistanoco wnder this project 4e to W
oonaidored as the next stage aftcer vhich the matior ill bo crpooted to be
pureucd by tho cowitrics concericd for inplementatien Hy the industry.
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United Nations Programme des Nations Unies
Development Progremme pour ls Developpement
Tel. Office of the Regionsl Representative
37001-3 548 Ploenchit Road

P.O.Box 618

Bangkok, Thailand

Bef. BOAFR/1.-1
23 Narch 1971
Dear Biddiqui,

B0AINL_Recional jdviasre

1 have recently reviewed with Dr. C.Y. Li, Nr. Dikehit and
Nr. Kanos the present position of the five Regional Adviser posts at
BOAFE financed undar WMIDO's Regular Programme. The situation, I
waderstand, is as followm:®

Dering Nr. Dilwhii's programme discussion at Vienna at the end
of November 1970 BCAME and UNIDO had agreed that, subject %o fimal
oconcuftence, the five Regional Adviser posts would be on the following
discipliness

Iron and Stecl (Nr. Abrers)

Agre and Light Industrics (Dr. Reddy)
Plastios Engineering amd Tools
Agriocul sural Nachinery

Industrial Training

(> E X7 XN

Rowever in Necember 1970, UNIDO informed NOAFE that the five peste
would be for the following:

Izon and Bteel

Agro wd Light Industries
Agricul tural Huchiaesy
Petrochemiocals

Indwtrial Soonomiat-

NP e PO P

BOAPR wrote on 5 Jamuary 1971 to Ne. J.L. Stepamek, with oopy Yo
Br. 0.8. Gowri, saying that they agreed to NIND suggestion encept
hat in Whe place of agricultural sachinery they would 1ike to haw
indwstrial training 8 requected by WIIDD and alec Secawse DOAFS hed
alvoady the services of an expert on agricultural machimesy evailable.

M. N4, Stddicud
Ohief

Seotion for Asie
Poshnioal Go-operation Division

")

P.0, Doz 707 2/A oable ....0000
A=}01]1 Yienma

haptrie




]

il”.

A oable was sent to Nr. J.E. Stepanck on ) Narch 1971 requesting
hia to empedite reply.

For the post in petrochemicals NCAFE would like to have Ne. J.T.
Shemn, who has earlier been attached tc BCAFE sad also been UNIDO expert
in Singapore. Nr. Shen is presently Chaimsan of tho Board of Directors
of the ChinessPetrochemioal Corporation in Maipei. Nr. Shon's present
addirens is as followms

'ro J¢To &eﬂ

37 Leme 59

Lin Y1 Strect
Taipei, Taiwan
Bepublic of Chine

Nr. Shon's condidature was discusecd ot a meeting at BOAFE with
Re. Vergheso last wooek.

For the post of Industrial Eoonomist NCAFE is having preliminasy ,
disoussions with the Now Eoaland economist, Professor Castle. i

Finally, as far as the last post is ooncommed it would be highly
wppreciatod if UNIDO Neadgquartors ocould confire to NCAPE that this post
will be for an Industrial Training Adviser. Ploase refer to my letter
of 2) November 1970 to Nr. BStepanek and Nr. Karlik's letter of
13 Bovember 1970 to Nr. Surjo Sedionc on this swbject.

Touste sincerely,

Indwtet '2' md
al opasnt Plold Advieer
™)

. "

. Les Ouay, UNIB0, Viemma

. M' Wm. Vionma

. mg t.!ﬁ. Yionna

. Sacngor, WIK, Yiemna

Pield Mdvisers Sugport Unis, UNIN0, Viemma

oot Wr. Dlimhit, BOAPE, Damgkok
~ WBP, Banghok
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Nr. H.A. ﬂiddivmi, Chief

Section for Asia and thc Par Bnst, 7D 29 April 19TV
Kr. B. Rothhlwr, Assiatant Direotor, ITD
N.C. Verghone, Chicf 0 220 4%

Pertilisers, Peaticider and Petrochemiocala
Industrics Beotion, ITD

ABIA MBGIOMAL: Profoasibility Survoy dm Poeticidor and

Pleasc refer to Mr, Torverts letter of 5 dpril 1971 ¢o
Rr. Qui jano-Caballero conveying the commenta of FAD on the Araft Project
Bata 8hoct proparcd by WNIDO submittod to FAD on 11 March 1971 and youwr
monovandum of 1€ April on the above subject.

As pointcd out in our memorandum of 3 March 1971 to you this project
was given high priority by the f:ifth semsion of the Asian Induetrial

Bevelopment Couneil in_Januagrx JAIR-

Mditionally, recomcndation lio.51 nddrcased to the Directer-@eneral
of PAD from the Tonth PAD Rogional Conferonoc for Asia and ths Par Bast
Meld in Canberra, Austrelia fror 27 August to  Jentesiar JOJR =tated thate

%A study of thc production oapamcity of the plant protcetion materiale
industry in the Region should be undertaken, =0 as to assist the MHewber
Governronts in the development of their production programms - particularly
in the formulation of pesticides - and to promotc co-oporation among them
in the most enonemic use of the regional resources,®

Beepite the importancc attachcd to this project by the Astian cowmtiries,
U0 and PAO, it vms decided hy UNBP to kocp the project in abeyanes
booause it '\oe helicvod that it fell within the comtoxt of PAD*s preojeet
proposal BLO-".

T™he subjoot ham becn cxamined at the UNTBO/PAO Technitoal Staf?
Nooting o the Promotion and Developmont of Agricultural Pesticides and
Portiliser Incustrion held in Rome ivom 15 to 18 Pobsuary 1901, Mo
meting concludod that there was no reasen to wiicve that PAOs B9
and e OA 220 APBR wrc owcrlapping.

Nest importantly, Nr. Terverls letter indicates PA0's cencurvenss ia
eonsidering WIIB0's project proposal of great ispertanec and high
priority and cxprosece PADYs peadinese to go-operate with UNEDO “y
participating in a joint oxpert niesion that shall conduct the
pre-=foanibility susrvey.

™e “Wreen Mevolution” has buon inittiated in NCAPP coumtyries. In sedne
to mintain and furthor the achicvwmonts of she Srocn Bevolwtion it 10
vitally impertant that the protootion of high orop yviolds agniast peets
nuive appropridte attention, inoluding the prodwetion and wee of
remuived poatioidos,

W wuld 1ike to recwont that 78D tale urgent steps to obeain WP
of our project preposal. It scems to % advisable te reswbmit
Projoet Buta Bhoot and Jor Bescpiptians as congleted and vevised Yy
seecoPils Por your esusidoretion enoiused ploase find o JEBfY letter reewmating
WP reooneideration and appreve]l of the preject,
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