(k) Forklift

Qmallmsiaed forklifts sre allocated for nmchtnerv and equlpment for
warehouses., Since palletlzﬁtion is not planned for the regionel
warehouse 1eve1, the small-gized forklift is mot designed for
paliétization. Tt is aimed at the receiving, moving and temporary

stacking of materdials.
The planuned size of the forklift is as follows:

Loading capacity:. 3.0 tonsg . . . _
(for 25 bags of 100 kg rice and wooden

pallet)
Power type: Gasoline or diesel engine
Wheels: .”'Air~t1re?-large?i4

(2 wheels driven)
Fork height: Maximum 3.0 m
Rider seated fype'

8-3 Machinefy and Equipment at Shipping'Facilities
g§~3-1 Apprbach_to the Plan:

“The- shipping faéilitieéﬁmust be designed'to efficiently facilitate
the export of Thai-produced rice. Tt must also achieve not, only ‘the high
evaluation of quality exported Thai rice, but also permit the performance

of efficient shipping workq._

Tn addition, the facilities shqﬁld permit the maintenance of current
overseas markets and the promotion of new markets. Plaﬂning must also
reflect the private sector as a pilﬁt'plan. In order to satlsfy the

above purposes, the following guidelines have ‘beenestablished:
1. The facilities permit'the_impioved quality of export rice.

2, The facilities permit the shipping load for expoft rice as cnmpared

with the conventional method



3. hThe iacilities ave composed of a series of c]eaning rice processing
r_including receiving, temporary 5toring, cleaning, re-polishing, -

mixing and packing, and machinery and equipment'for shipping.

4, Lach £aciljty is to be planuned by correSponding to the conditions of
each location, including facility maintenance for the existing PUWO
. warehog$¢§ tnear the Bangkok port, These PWO warchouses are to

- functlon as part of the shipping facilities.

5. The facility size planning at each site is to be established on the

basis of the handling volume planning for rice.

6. The facilities must afford economical facilities under the current

grain distribution syétem.
8~3~2 Planning for Machinery and Equipment

The shipping facilitiee handles both the domestic consumption of
fice Vand rice export. ' The facilities are comrposed of storage, rice
processing, and Shipping. If FWG has already prepared the storage
- facilities, only the rice proéessing and shipping facilities are to be

prepared.

{a) 'Planning Machinery and Equipment Preparatidn for Existing PWO

Warehousges

Central shipping facilities planned in this project consist of
storage rice processing and shipping as mentioned before. The
facilities handle.the domestic consumption of rice in the Bangkok
Metropolitan area and the export of rice. The plan Iindicates that
"existing PWO's warehouse shipping functions are to be improved and
-operate functionally and economically as part of the central

shipping facilities,

PWO has thiee warehouses under the control of the Central Warehouse
Department' for rice stdrage warehouses; Rajburana (58,400 tons),
Bukkalo (51;000 tons), and Bangkasor (21,600 tons). These are

merely warehouse spaces.
Outiines of these are listed in Table 8-3,
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"Cleanlng rice processiug equipment and Shipping facillties aIQ not
culrently provided as machine equipment 80 thar these facilities are
'to ba prepaled in this’ plan. In addition, the pmmpt loading and
unloading of. large amounts of c1ean1ng 110& are required at the
central shipping comple\: The palletization qystem 15 to be
{ntroduced for rationalization of this loading “and unloading ‘In
order - to sati_sfy _this goal, the necessary machinery and toolf-; have

been prepared,

8--20



saA

bnydearg
00001

ssAk
594
saAh
sak

T X L/W 0t

. 33 0g < sT@ss3AA

ugaMisq [vAIS3UT ‘33 ¥Z

MIT "33 0L WCIT(19SSeA 303)
W gyl uibusp ‘YiZOH FATUM

SpTISs

seh

S9A

23230UCD

¥o01q

DNIE f2IIDDUCD PIDIOIUISI
.mMﬂuu mEWMM 19238

@nT1s

H/M L % U03:.0058°L1

H/M {.% UOY Q0L S
% u03 00T ST

| I

"G gE {ueq 3UBTI BY3.

. (£86°1)
vol 0% 8¢

TTu
asysinburayxe
sutbus =2a13
600's

s34

s34

sak

gk

L %X L/H Q€

31 g1 JIs3em Jo ysdsp
W §TEXpE
w oZLARG 51

yabuat® (8bxvg a03)

Ja233nys

s8A

saA

3393I0UCD

3ooTq

POS  939A0UCD PIDIDIUISI

gsnIy 2wely 122538

sels

(SLeL 'gLel 696°1L)
H/M € % U0l 00b‘8

uo3000° LS (LLB 1)
. CH/M L X UO3 000192
I TRNE
1 oo
Lows gkt 0 ueq aubra eyl

TTd
zaystnburaxd
000G ¢

sadl

sak

sak

sak

TTU

[Tu

A8330Y4sS

sah

s9A

233IDUOD

HOTAg A0 ¥20Tg

PnasS OutI3SITUOD PEDIOIUTDI
C@snxy ewway T983E

B3RS

/M S X U0l 9¥6'T
H/M g x uo3 9060°¢
w BObIL

. Z
-wy QL 3noge ‘yuwq 3Fel 23

ucly 009t

2ubi1 Avusbasud

worgo@leld a1ty

(w t1moxixi) 3e1ied
utyorw butryess
aa8T5~ybTY
s1eos uerd-dojy
@1eos waozaetd
21e0S MOnIa

ausawdinby ¥ Axsutyoey

butddrys x03 javym
XOOD
noputm T2a21 yb1y
ADTTANS
uoaﬂm
TTEM
TeyiTd
weag

jo0x

2INIDONIAIS BSNOYSICH .

(IT8A UOTICHIZSUCD)

CAjroedes Burxoss SutasTxd

23S 9u3 30 sbhesaoy

Axenass Ehom.mucmumﬁm,

ranguol ‘sueangley

' Tanquoy ‘orexyng

ﬂunnmzucoz..wowmxmcmm

wo I

3 i g 3

£~8 STGRL

8-21



(b)

Machine Tnstallation Plan for Laem Chabang Seaport Warehouse

According to the opelatlng plan ln this praject, 4. pdir of export
rice is to be bhipped from sea ports._ In order to achieve thls
purpose, a wharf wa1ehou<;e {capacity of 70 000 tonfe) is planned for
construction, and exporting rice adjusting facilit1es are scheduled
to be adjoined to. the warehouse.  The warehouae and nmchine and
equipment facilities- building must be 1ocated as c]oqe to the’ wharf
as poss aible to reduce the delivery dlstance. Fig., 8-7 indicateb tho

layout plan for the: warehouae and. machine building.

The new machine building is planﬁed as a 2-stair bﬁilﬁiﬁg:fréﬁéthe

standpeint of the multiple use of the 1imi§éd port site. (Fig. §-8)
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8-3-3. Planning for the Shipping Facilities at Existing Warehouse

The followlng are the facilities ﬁreparation planned for each
exlsting Wérehpuse.

Nonthaburi

Since the existjng warchouses have been rebuilt from warehouses of
~old jute plants, they are not suitable for the extended storage of
rice,  Thus existiug buildings are to be removed in ‘this project,
= _The regiona] warehouse (20 000 tons), Storage Technology Improvement
_and Training Center, and a wharf are to be bullt for barges to ship
}export 1ice and supply consumption rice to the northern region of
¥the' Bangkok Metropo]itan area. To achieve this, processing
rfacilities for - exportlng rice, shipping machine and equipment
'facillties are ta be ﬁlanned and packing facilities for domestic

- consumption of rice.

_ Becéﬁéé_ﬁppfopfiate buildings for installation of the ﬁachinery and
fééhﬁﬁmént are not precsent in Nonthaburi, the machine installation
'bﬁildiﬁg is to be built. Though no other restrictien is present in .

ﬁakihé the ﬁachine léyout, all relaticnships between these locations

-_mﬁétfbe considered carefully.

PWO ‘has attempted to move its headquarters to the site but a
5concrete plan has not been established. Layout plan for each

'facility is shown in Fig. 8-9.

Bukkalo

: Accoraing to the operating plan in this project, _the Bukkalo
warchouse handles domestic consumption of rice in the Bangkok
Metropolitan area, so that domestic consumption of rice of

prbcessing facilities 1s scheduled for planning.

825



l AhnnmﬁﬂﬁO?
‘Katrioes uoey
04 cmﬂm ugOMMQ

M
Y

nvl o. .
LM 2134

DNIYEYd

~FIS NN L

: DNwd 0 (&
mwnomms‘ YA TYNOro 3y
308 Lodxd Fay

oo e

4

L

e :
T ——

ey

]
¢
1
1
b
]
]
1
)
L

!
i
||(||l|ll|||l.-__—..

‘8-26



The same type of facilities as those being planned 1n Nonthaburi are
to cover ouly a part of the northern region of the Metropolitan

area, so that the facilities in Bukkalo will complete thils purpose.

'It:haé'ﬁeeﬁ=c3arified after studying the basic floor structure of
- thef:existihg warehouse ‘that it is unsuitable for the facilities
{nstallation, Pit works seem to be difficult. The dedicated
“building wust therefore be built. |

“Since PWO has aboutiS,OOO squgre meters of vacant land in' front of
the waréhquse, a part of the land is scheduled to be planned as a
substitute. New Material rice receiving works and bagged rice
storage facilities are planned to be . located. near the existing
warehouse for convenience, The location ﬁf the new machine building
is shown in Fig, 8-10. The new machine buii&ihg ie far frem the
: éXiSting ‘wharf, but no other inconvenience exists because all

domestiC'consumptiqn:of rice is delivered by truck.

_Rajbﬁfana.

Accofding to :the_ 6perating plan in this project, the Rajburana
warehoﬁsezﬁandlés 0n1j exporting rice. Thus export rice processing
facilitieg_ére:plénned for construction, A mother ship can approach
the wharf {ﬂharf'No.-27A) of this warehouse without the presence of
bridges in the lower reaches of the river. Exporting rice cén thus
be Shippéd.directly from the ﬁharf.' The Rajburana warehouse takes
advaﬁtage of an exporting rice\site as compared with other sites,
Export rice processing. faciiities and high efficient shipping

facilities are to be planned.
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CRAO PHRAYA RIVER - Yy

OFFICE. (2nd FLOOR) [~ _[WHAR;:_ -

- WAREHOUSE  NO.|
8,400 ton
2,400 2

. WAREHOUSE  NO.2 -
'8,400t0n
2,400 o

WAREHOUSE - NO.3

8,400 ton
2,400 W
WAREHOUSE NO.4
. . ' 26,070 ton
[[LJTRUCK S\S:}Léq 7,450 M2 .
(OTOWER

CONE HOUSE

GARAGE

) K. 0 TS
scaLE LB 50

S= 11000

Fig.8-10 LOGATION OF RICE PROGESSING EQUIPMENT
FOR DOMESTIC RICE, BUKKALO
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When shipping the products to a mother ship, the derrick of the ship
is used for couventional work but a truck crane is usually employed

'Vhen shipping to a barge for offshore shipping.

The existing warehouse was built in 1882, and can be converted to a
machine building. The south side of the fifth warehouse 1s the most
appropriate site, as Fig, 8-11 indicates from the following facts or

‘conditions for the export rice processing facilities,

o The site is to be located at an almost equal distance from each

" warehouse and deliver.

o The site is to be located a short delivery distance from
:temporary 5torage after adjusting rice, because the wharf is

clese,

o The office must be close to the site of the facilities from the
standpoint of management, but the office is also required to

prevent noise and dust.
From the above facts, a fifth warehouse has been selected. Since

the facilities are installed 1n the existing flat warehouse, the

- layeout is to be the flat type because of height restrictions.
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B34 ~Plgﬁn1ng for Common Apparatuses

- .As mentionad

the

shipping

facilities

or Tools

covers

three

sites

”Warehouses under the control of PWO and a seaport eite being planned by

.the Industrial Estate Authority of Thalland.

_applied, to_.these-

sites

include:

truck

scale

. for weight

Common materials and tools

checking,

“ingpectlon instruments, forklift and pallet for palletization, platform

scale,

bag - shipping.

wallocatedjfor?éacﬁnsite:

Table 8-4:

Humber of Apparatuses or Tools to be Allocated

‘Table 8~4 indicates apparatuses or tocls to be

for Port Warehouses
e Lé@ation River Port Seaéort
'Name'of_ -~ ' : ! Total
Apparatuses Rajburana |Bukkalo Nonthaburi Laen
or Tools
, - : | Chabang
Tfuck.acale . (Existing) (Existing)| (Including 2 2
: regional
warehousge
planning)
‘Inspection tools B 1 1 1 4
| Forklift 6 5 2 10 23
Péllet : 17,000 15,000 7,000 23,000 | 62,000
Platform scale (Existing) | (Existing)| (Including 10 10
: ' ' ’ regional
warehouse
planning)
Bag sewing machine 2 2 (Same as 2 6
' above)
: Cleaning tool 1 1 {Same as 1 3
S - : above)
Truck -crane 2 - 1 - 3
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tool,

- (a)

(b)

The folldwing is a brief description of p]ans fqr each‘appsrqtus or

Truck Scale

In Thailand,'the_lﬂwﬁhéel ﬁruck (wéighiﬁg éapacity-qf 10 tdﬁ)fis;the
most ﬁidely used tfuék-for?cargb”trénSPOrtation,-buﬁ a=problcm-has
recently arisen." This..large tfuck-lh;s ‘damaged roads,  so “the
governmental authority has.htfemptéd tofc0nVeft the 1argethuék into-
a trailer truck.  Under ‘thesge conditidns, th¢ trﬁck _scale is
deéigned so- that it will be apﬁlicabie'for thé trailef truck as well
as the large trﬁek. The weighiﬁg;éystemjby rqéd @ell type does not
require é pit at the {nstallation, so that 10cétibns vhere draining
is aifficult are not a proﬁleﬁ;f In addition, this.system hﬁs the
advantage that a &igigal' 5isplay _is indicated. ﬁowevei,'~for

accuracy,.a dependable power supply is required.

The folloﬁing mechanical type of - truck scale is planned for seaport

warehouses:
Weighing system . Mechanical lever
Display'system Dial or slide
Pfinting system Engréving n

Weighing capacity 50 tous
Platform _ 3 % 10~ 15m _
(Steel plate for trailer truck)

Drainage : - Drairn ditch
Inspection Instruments

Inspection ingtrumeﬁté_aré aléo‘prepared for eéch warehouse, as théy
are for each provincial warehousé, For provincial warehousés,
teéting tools for pa&dyﬂére'réqﬁifed,_but they ére:not hécésééry
here. However, multi—purpése_ nature testing_ is required to fit

milled rice quality to the export standard. -In order to satisfy the

purpose, the following instruments are prepared:

8.32



(c)

Testiricé grader’
.Micfoﬁeter

_Tabie balance.

Karton (seed sample pan)
. Chemical feagent

Dockage tester or Sieve.set
- Grain identification board

Test rice husker

Test milling machine.

The inspection room is prepared as an annex room to the control

Toom,

Palletg for Palletization

. In Thailand, vrice packing is still carried out manually, Other

agricultural products such as cassava products, corn or milo are

-handled by a mechanical system, This idindicates that the rice

packing mechanization is difficult from technical and economical
viewpoints,  However, the export volume of rice has been inecreasing
rapidly. As a result, load rationalization is becoming indispens~
able,

Under these conditions, the "Integrated Palletization System" 1is
planned in this.project for the shipping facilities. This system is
designed to make efficient load works by using the faciiities of

existing warehouses as a practical improvement.

When considering pallet storage, a series of works, are repeated so
that the basic piling type, pallet apecification and number of
lafers_must be studied so that each stage of work is carried cut
smoéthly, In Thailand, there are two types of rice packing forms

empldyed for milled rice distribution; 100 kg and 50 kg jute or

| chemical fiber bags excepting prepacking bags in the retail stage.

Qur planning is restricted toc these two types, and multiple pallets

are not necessary.
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The study team tried to make a 3prélimihary test to: pién- pallet
specifications and unit dimensions in planning “to introduce the

palletization System._

Details of the pfeliminéry_tgst.are.described iﬁ the.Append1x.Hm1‘
According to the resﬁlts_bf:theipre]iminaryutééﬁ,fthe 100 kg bag
"pgugatru-5" 6 bag iayers and 50 kg bag "Goroesnﬁfﬁ-bag_iayérsImake
an approximate value'for.ﬁlane sizefunit weight, so that'these ideal

#allets are interchangeable,

A number of pallets is ideal for enhancing'effi¢ient,wareh0use use,
but three pallets are'tﬁe.most-appiopriate number., If the_ﬁumbef'is

increased, bags are likely to fall down,

Tn order to implement the_palletizatiéh, actual experimgntatioﬁ is
required. When. employing the palletization, safety'aﬂd.éfficient
storage must be considéred. Iﬁ Thaiiand; -the“-lO0 kg bag - 27
lavers, is usualiy_emPloYédHBUt;fof-palletiiatidﬁ; the numﬁer.of
layers.bECOMes'less_fhan 27 for safety reasehs. This is a necessary
item in designing a new warehouse, The follewing table is 2 summary

of the implementation plan for palletization:
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:Table-S"S Specifications of the Palletization Plan

“Ttem

100 kg bag

50 kg bag

Bag_speéifiééhiéns

_"Dimensions (cm}

Wedght (kg)
Material

: TJHyEr

* Yorm of bag arrangement

Bag layers on pallet

No. of pallets in each

‘plle

Total bég”layers
Height of_pile {m)

Weight of one unit (kg)

pallet

Dimensions (estimated)

(cm)

Weightt(estimated) (kg)

Material

Required No.. of pallets

109 74
1
Jute

"Psugaru-5"
6

3
18 = 6 % 3

(1.3 + 0.15) x 3

= 4,35
3,100
{5 x 100 x &) + 80

#i+

2000 x 160 L x 15H

80
Termite~proof

Warehouse capacity

(t)

87 x 57, 88 x 55
L 0.55, 0.58

Chemical fiber

"Goro~8R"
6

3
18 =6x3

+0.15) x 3

(1.13
: = 3.84

2,500

(8 = 50 x 6) + 80

200W x 160L % 15H

80
Termite-proof

Warehouse capacity

(v)

3t

(d)

 Existing pallets (100 W x 100 L x 11 ¥ (em), 24 kg) for the PWO

warehouses are not required when palletization is implemented. They
may be transferred to new provincial warehouses where no palleti-

zation is planned.

. Forklift

Transport ﬁachines are required for palletization., The forklift or

ceiling ctaﬁé ¢an be used for loading works in a warehouse, but the

-forklift must be employed in this project because the continued

“inside and outside works of a warehouse are necessary conditions.

‘These works include the following:

® Piling work to place products at a given location in the

warehouse after unloading from a truck

‘8~35



(£)

(g)

° REmdvali from a Pile_'ahd. movement ‘to a. féédihg hbppér'-Of
adjusting facilities . ' 7:. PR

° Storing pﬁoducts in temporary'stdfage.af59r'adjﬂstnﬁnt.

°.Ldading producta into a ‘truck for SHipmenﬁ or.trahéfdrfing_fhem

to tlie wharf

One Fforklift unit is allocated ﬁérJZO 000 tons of yedrly'handfbd
rice. Forklift spec1fioationq are: stermlned on the following ba81s

of the palletization plan stated above.

Loading capacity 4.0 - 4.5 tons'

Power:type Gasoline or diesel engine

Wheels _ - Ar tire, Iaxge, & (2—whee1 driven)
Maximum fork heighf_ 3.5 m (3. 05 m)

Control type Rider seated
Platform Scale
Each warehouse is alloéated gone set of mediummsized;platfbrm scales,
the same as for provinéial wérehbuses._ This_platform_scéle is uged
for welght inspection at the time of arrival, or daily repacking
works at the warehouse. '

Principal specifications are:

Weighing capacity 10 = 500 kg |
Platform size ' spprox. 500 - 700 wm

Small Bag Sewing Machine

Fach warehouse is-alldcated one set of the small sized Bag_sewing

‘machines, the same ‘as f01 regional wa1eh0uses. Howéver,:twb sets of

the machines are prepared for port warehouses, because these ware-

houses are composed of many buildings.
Cleaning Tools

In addition to various tools prepared for rteglonal and provincial

warehouses, a vacuum cleaner, which 1s already used at modernized

8~36



.. (h) .

rice mills 1s prepared for cleaning in the warehouse. This vacuum

cleaner is a strong tool for gathering scattered vice or dust on the

- Floor.

Truck.Créne'

‘Loading works into .a barge has heen conventionally carried out

completely manually with a worker's efficiency assumed to be 30 tons

per hour for each barge. But man-power loading is reaching its

limit‘_ On. the other hand, the Toad working of the truck crame has
.employed a general working method for heavy products like the steel

‘roll. This proposal recommends that units (100 kg x 30 bags, 50 kg

x 48 bags) be lifted to the wharf by f{forklift, and in the

palletization system to be loaded to the barge by truck crane. As

'an'éctﬁal éxample, Mah Boonkrong Rice Mill Co. Ltd., a modernized

rice mill company located in the riverside of Chao Phraya, utilizes
a truck crane to load rice into a barge. Its efficiency seems to be

500 tons per day.

The following items are to be considered for shipping work by truck
crane:

° Type of sling for rice bags present

¢ In. order to enhance efficiemcy, the bag and the pallet can be

shipped together. However, there may he some inconvenience

because of the small storage space in the ship.
The following are temporary specifications of the truck crane:

Efficiency (day) 500 tons/base

Objected barge Maximum 200 tons

| ' | (32,2 L x 8.4 B x 3.7 D (m)
‘Max, lifting capacity 20 - 25 tons

Max. boom length. 20 - 25 m

Max. worklng radius To he capable of turning above the
wharf

Outriggers Hydraulically operated, simultaneously

or independently
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8-3-5 Planning Rice ProccsSinngqﬁipméng'for.Export'Rice‘.'

As indicated iu,Téble SPG, the ficé prbcassing équipmeﬁtffdf.eﬁpoft
rice is to be plammed for Noﬁthqburi (150 ﬁoﬁ@/day)'_ Ra1bufaﬁa
(350 tons/day) and the Laem’ Chabang (?00 tonq/day) based -on- tho annua]
processing volume at each site. The - basic  function 1§ thL 3same
"reepectively, but according to given conditions, scale, . site, whether a

warehouse 1s present or not, and the layout ‘and machlne configuration are

. to be different,.

Table 86 Plan for Rice_Prdcessihg.Equipment1Scale
for Shipping'Facilitiesf h

(ton)
Bangkok River Port - | Seaport
N N .| Laem
Ttemn Ra;burana Bulkkalo | Nonthaburi Chabang
Proceséing volume (daily) _ _ _ ;
Export rice - 350 co- 1500 700
Domestic consumption rice - 100 - N -
Section in plaht-
(Processinp capacity for
each process (hourly)) 1 _
Receiving section .~ | 50 D SR R 1 1110
Processing section 20 . 8 1¢ 50
Repolishing section ST D 2.5 12

(1} Export Rice Processing EQuipment at. Nonthaburi

Design'Specifications

i. Q0,000 toﬁs'zof 'ricé: ére planned 'fof handling annually at the
Nonthaburi warehouse. A part of ‘the products .are supplied to the
. Bangkok Metropolltan area. but wost of the handling volume i3 loaded

onto a barge and eXported
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~ Agsumptlons are ag follows:

.Apnual'pperation days afe to be determined at 250 days, then layout

and  equipment are established. Regarding the processing volume,

dally changes and seasonal changes are not considered.

_Annual_processing volume (40,000 tons) /Operation days (250 days)

o= Daiiy production 160 tons

Working hour system is determined as one day-time shift for the

receiving procéss and two day/night-time ghifts for machine

operation and packing processes.
Hourly processing capability for each process section in the plant

Receiving section

150 tons (day)/8 hours/0.8 (operation efficiency)

= 25 toms

Processing (grading, mixing, packing) section
150 tons (day}/16 hours/0.9 (operation efficiency)
= 10 tons

Prqtéssing_capabilitY'of polishing and repolishing (for dinferior

rice) for high quality rice processing is assumed to be 25 percent

.of‘the'whqle processing capability.

10't6n$ (hour) x 0.25 = 2.5 tons (hour)

Machine facility building is built. The machine layout is arranged
with. the solid type to reduce the occurrence of broken rice caused

by bucﬁet elevator during processing,

The f£lowchart is shown in Fig. 8-12, and Fig. 8-13 indicates the
machine facility building.

Tﬁe receiving bin (tank) is capable of offering a distribution
processing capability (permitting feed products in the day-time and
the performance of'day and night works) as plant. To be planned as

an indooxr type of gteel product.
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9, Main components:

Receiv1ng qection _
Feeding hopper, pre- cleanel, welgher, receiv1ng bin_

Grading, mixing, pqcking sectlons
Cleaner, weighe1, rotdry shifter, 1ength grader, nnxing devicp

weighing and packing device, bag:sew1ng machine

Repolishing section R
Cleaner, weigher, thickness glsder, poiiSher,lrota?y $hifter,

length grader, color sorter:

(2) Export Rice Processing Equipment at Rajburana Design.Specifications
Design Specifications

1. 110, OOO tons of export rice are planned for handling annually at

Rajburana s arehouue

2. There are’ to be 300 annual operatlon da&s and an equlpment scale is
established. Regarding the processing volume, the daily change and
Qeasonal change are not considered The export rice qh:{pment is
usually concentrated continuously ovor a certaln period buL it is
uncertain throughout the year'so that forocast processing c0ver9 the
change, In order to satisfy the plan, #h : existing warehouse

equipment capacity is to be allocated_for tenporary storage spacef

Annual processing volume (110 000 tons)/Operation days (300 dayﬁ)
= Dally productlon 350 tons '

3. Working hour system is'determinod as déyfiﬁe—one éhiftrfor-necéiﬁing
process and daytime and_nigﬁttimo-two—shifts.for_machiné operation

and packing processes,

4, nThe Whole flow is to be set as two ‘lines so that it can correspond

to reductions in the handling volume. Fig 8 14 indicateq the flow.
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The hourly processing capability for each process gection

plant;

Recelving section :
300 tons (day)/8 hours/0.8 (operation efflciency) 50 tons

50 tons = 25 tons X 2 lines

Processing section
300 tons (day)/16 hours/0.9 (oPeration efficiency) 4 20 tons

90 tomns = 10 tons x 2 lines

- Repolishing section

25 percent of the processing capability is to be assumed
20 tons  (hour} x 0.25 = 5 tons

5 tons = 2.5 tons x 2 lines .

As stated in Lhe previous section, ‘the Facilities are

in- the

to. be

installed in the f1fth warehouse of the PWO Rajburana warehouses.

Since. the facillties are to be 1nstalled in an existing building,

the flat type 1ayqut is employed,  The lafout is showmn in Fig, 8-15.

Receivlng bins (tdnks) are to be installed in existing buildings by

arranging them in a randon order. 1his bin employs the indoor type

of steel tank

The tank capacity is set at a dally receiving ‘volume (300 tons\ and

has a continuous proce951ng.capabllity during the day and night,

after receiving products during the day.
Main cowponents:

Receiving section

Eeeding hoppér, pre—cleauer,.weigﬁér,:feceiving'bin

Grading, mixing, péckiﬁg sections

Cleaner, weighgr, rotary shifter, length grader, mixing device,

weighing and packing device, bag sewing machine

Repolishing section

Cleaner, weigher, thickness grader, polisher rotary shifter,

length grader, color sorter
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(3)

Export Rice Processing Equipment at Ladm Chabéﬁg '

Design Spccifiéations

1.

A warehouse being planned at the Laedt Chabaug s 'fd}handfe 200,000

tone ‘of export rice annually, Thue the equipments bpecificwtions

‘are to be designed to process maxnly export ricc._-

There are 290 operation days 'ét:“the 'biéﬁt 'tb-'reducé 'iﬁVPsted
capital. After analvzing the actual export results at the Bangkok
port, it has been Clallfied that thc export volume 1s genezal}y flat
throughout ‘year, Shipmentq are occaslonally concentrdted ‘a
certain period but processivg seems to be carried out as planned

As a result, the equipment seal is determined by ‘assuming that the

coefficient variation 'is 1.0,

Annuatl processing volume (200 000 tons)/operatiou days (290 davs)
da11v productiOn 700 tons

In ordet to carry out plant operation. safely and stably, the
equipment d1s& basically composed of two lines, This permits
cconomical corresﬁoﬁdence for the reduction of - the processing

volume.

700 tons/2 iines = 350 tons (line)

The same as for other- équipment, the -workiﬁg hour system 1s
determlued as only daytime for the receiving process. and day and

nighttlme for the proce351ng process.

Processing capability per hour for each process section in the

plant:

‘Receiving section.

?GO tons (day)/8 hours/G 8 (operation efflciency)'T ITG tong-
110 tons/ 2 lines = 55 tons
Feeding 1% set at two locatlons per ‘one lJne

-.55 tons/2 1ocations 5 30 tons/hour/location
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Grading,. miring and packing sections

'700 tons (day)/lﬁ hours/0.9 {operation efficiency) % 50 tons

50 tons/2 - lines = 25 tons (line)

~In addition, this section is divided into two small lines,

'.:?5 tons + 2 small lines % 15 tons (small lines)

Repollshlng section _

The'repol: hing capabll]ty is to be planned as 25 percent of the

- proeeqsing capablllty

50 tqns_x 0,25 £ 12 tons
12 tons ¢ 2 lines = 6 tons/line

For .an ideal machine laycut, a new machine equipnent building is
planned _The bulldlng form is to be the solid type due to the site

restrlctlonslof the port plan.

The receiVing bin is to be designed as a unit type (RC type) to be

fiﬁétalledrindcors or. outdoors.

Flowchart of the eiport rice processing equipment at the seaport is

- shown in Fig. 8-16.

Main . components are the same as the equipment installed at

Nouthabﬁriﬁand Rajburana.

Receiving section

Féeding hopper, pre-clearer, weigher, receiving bin

"Grading, mixing, packing sections

Cleaner, wéigher, rotary shifter, length grader, mixing device,

Wéighing and packing device, bag sewing machine

Repolishing section

Cleaﬁér, welgher, thickness grader, polisher, rotary shifter,

length grader, color sorter
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(&) ~Planning Rice Processiiig Equipment for Domestic Consumption Rice

As stated in the machinery and equipment preparation plan for
existing warehouses of PWO, this equipment is planned for the warchouses
" at Bukkalo,

_ 'Curﬁently small plastic bag packing for the domestic consumption of
rice is carried out by PWO, by combining manual weighing and packing

machines. The current method has caused the following problems:

® Directly packing milled rice containing harmful insects (egg or
larva)

° Imperfect sealing due to poor packing machine

- Gleaning and packing processes in the facilities are to be planned

to resolve these problems.

According to the fundamental operating plan in this project, 90,000
‘tons of rice are to be delivered and processed annually at the warehouses

at Bukkalo., The equipment is'designed as follows:
Nesign Specifications

' 1; Since about 70 percent of fhe annual handling volume, 90,000 tons,
"is suppliéd' to Big customers with large bags, 30,000 tons are
assumed to be processed for small bag packing at this plant. (For

- large type of packing; cleaning, mixing,. weighing and packing
processes seem to be required, but the actual status has not been

clarified so that details are omitted in this paper.)

2. The.equipment ascale is to be planned on the assumption of 300 annual

operation days at the plant,

“Annual handling volume (90,000 tons) x 1/3 = 30,000 tons
30,000 tons/operation days (300 days) = daily production 100 tons

3. THe working hour system is determined as one daytime shift for the

receiving process and two day and nighttime shifts for machine

operation and the packing process.
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Receiving section . - U
100 tons (day)/B hours/O 8 (Opexarlon efficiency) % 15 tons.

Mixlng and packing. sectlons.

100 tons (day)/16 hours/O 8- (operation efficiency) 8 ‘tons..

Repolishlng sectlcn :

25 percent of the processing volume is subgect to processing

.8 tons x 0.25/0,.9 (operation efficiency) % ZJtpns__

Fig. 8-17 indicates the flowchart.

A new ‘machine equ:pment bullding is. planned for- constructlon.

machine_ layout is arranged w1th the SOlld. t??? , to Leduce-

occurrence of broken rice and to reduce necegsary space.’

Fig. 8¢18 shows the machine layout and a'_brief  drawing of

building.
Main components:

Receiving. section

Receiv1ng hopper, pre- cleaner, weigher, recelving bin

M1x1ng and packing sections

-HOGriyrpfocessing capability for each brocess,secﬁionﬂiﬁ the plant:

" The

the

the

Rotary shifter, mixing tank, mixing dev1ce, mlxcng and packing

‘device

Repollshlng section

Cleaner, rotarv ‘shifter, color, sorter

Ttems. on Machinery andquuipment¢at the Implementation Study Phase T

The following section describcs the details of the suspen51on of the

machlnery and equipment plan at phase II, carried from the implementation

_ study phase I.
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(a)

Gleaning.Process Prior to Storing Cleaning Rice

Generally the efficiency of milled rice storage is increased after

~removing bran. However, i1t seems to be .very difficult to perform

‘the actual cleaning process prior to storing the rice with current

o warehouse operations. Currently, clean rice 1s distributed in the

)

()

-bag form.

That is, received milled rice in bags is directly stored without
cutting'the bag so that when performing the cleaning process for
storage, processed rice must be bagged again or stored in bulk.

This causes other probleﬁs.

‘Cleaning processing before storage is useful in enhancing storage

efficiency but provides other problems.

Humidity Remover Installation to Reduce the Moisture of Milled Rice

This 1is .an impfovement appreoach designed to enhance the storage

efficiency as material by equalizing the moisture of the rice with a
maintajned low temperature through the humidity removal operation in

the warehouse.

To introduce this apprcach, a dehumidifier must be employed and the

warehouse must be kept closed.

The. warehouses involved in this project are basically the

opened~type omes, so that 1t is impossible to dimprove humidity

conditions.
Bin (Silo) Planning for Storage in Bulk

Sinée there has never been extended storage of milled rice in bulk,
technical problems have not been clarified at this moment. However
milled rice can be broken with impact when throwing it into a silo.
In-addition, the rice may become poor quality. As a exceptional
case, if the cleaning process and processing process for export rice
are perfofmed at the same location under the same management, milled

rice after processing can be stored in a bin (silo). This storage

-8-=53



(d)

(e)

8-5

system permitq the mil]ed rice process 1ﬁgléceordihg'tejen]eﬁeert

order and omits the intermediate bagging process, In this ceeo;'tht

bin functinns asi-a mateltal bin for d milled rlce processing plant

but this case does not epply to thle pTOJECt

Siloe “for milled- rice being planned by the privete ‘sector  iIn
Thailand are desiﬂned to increase the efficiency of. 1oading works at

pert warchouses and the processing process oOf fumigetion worke, and

“are not for storing rice for a long periocd.

Shipping Mechanization -

The spiral shoot type Shlp leadet 1s the sole exemple of expolt rice

'_shlpping equipment beiig inqtelled at Tanakit warchouses in Bangkok

port. Unfortunately, theé equipment 'i5. not.in’ a-spage-of=implemen-
tation, so that adaptability from the technical viewpoint has not

been clarified.

At seaport watehohses in this project, the: Efétionaliéetidn ~and

- efficient  operations for’ shlpping woiks are urgently requ1red but

‘loaders (1nc1uding ‘utloader) for bagged yice are not technieally

established. Thus the machinization must be suspended” regardless of

economic evaluations in this project.

Milled Rice Storage aﬁd-TranSportetion Plan

" Thie plan requlres appfoximately"tﬁLee' tlmes -the. construction

expenses: as compared with warehouses to be constructeé ‘on sites.
This project has determined that thlS plen is not. necessary to

implement,

Expected Rate of Increased Export Prices Accompanying

New Hach1ne and Equ1pment Intreductions :

This section attempts to clarify to what degrée the rice value is

'expected:to inerease ﬁhen PWO applies the new_mechine and equipment to be

installed in this project to increase quality.
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PWO puthaoeg varlous types of rice 1in production ‘areas throughout
f'the country, Lhen At 48 stored in port warehouses and forwnrded for the
 purp0se of - both domestic and overseas use after grading 1t to satigfy
'_quality requirements baqed on purchase contracts. However, the current

'1processing is accompllshed by employing manpower and the intuition of the

 ;aupe1viqor Therefore, the processing can only upgrade the rice at a

;minimum range and producés .products that are not well-uniformed in

-._quality, thus cauSLHg Thai rice to lose its reputation in worldmarkets,

The modernized machine to be introduced in this project permits the
Upgrading of the origina] mllled Tice to two ranks of upgraded milled
) rice. Por example,r the machine - provides the capabilify for removing
broxen rlce from 25 percenr of the milled rice, 1nc1ea31ng the whiteness,
-and enhancing its whole external appearance by removing damaged rice. It.

“can also process mil]ed rice at 20 percent to 15 percent grade quality of

__milled liCE.

_ IFIn'drdéf'fo:stddy to what degree the value of raw milled rice can be
.inéréaéea 'thfbugh 'qﬁa1ity 'improvemént, the following "FOB Price List

Classified by Grade" was referred té as basic data:

' FOB Price List C]asslfled by Crade (Dec. 1984)

White Rice _ IOOA st grade $275,000 *

’ : L 2nd grade $240,000 : .
" 3rd grade $§235,000 TB
5% super $232,000 13
" ordinary $230,000 :[ - -
10% $225,000 ]-7
15% $223,000 - I5
20% $220,000
25% $215,000 Ié
35% 211,000 -

* "whife_Rice 100% 1st grade" means a brand for special markets
sdch.aé'ﬂongkong, Singapore, ete. Therefore, this brand has

~ 'not been included in this study.

 Case 1:
' When 2 grades up is ‘the improvement goal through the use of the
‘modernized machine to be newly introduced in this project, a
price variénce between the lst grade and the 2nd grade on the

. above list.becomeé $7.14 with the average value. This price
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: variance is equivalent to 3,17 bereent Of”the'iﬁCreaeed'price
.rate, if the price of 10 percent of the qua]ity mi]]ed rice is

specified as the standard.

Case 2:

When the Brd grade up” is placed as an {mplovement goal the
price variance’ becomes $10.5 with the average value end 1s

equivalent to 4.67 percent.

Case'B:

"White Rice 100/ lst grade".is ehcluded flom the etudy itemq
but the. machine to be *ntroduced in this proiect .can easily
.1mprove 2nd dde produets to lst grade producte.K The price
varlance between the 2nd grade and let grade is $35.f and the

increased price rate is actuelly 15 percent.

This processing produces broken rice which has a commodity value as
a by product. However, its volume is 1{mited and the qel]ing price is

inexpensive, so- bruben rlce is excluded from the study

The above -are detaile of. stodies on quality _and'.prices for the
introduction of the machine fer millee rice; 'However, PWO seems to be
selling moet of the milled rice to both domestic’ and overseas markets in
the above case I.. Therefore, an. expected increased price rate is

regarded as 3.0 percent from the point of conservative view.

- 8~56



© CHAPTER X STORAGE TECHNOLOGY. THPROVEMENT AND







CHAPTER IX STORAGE TEC!’INGLOGY IMPROVEMENT AND TRAINING CENTER
9-1 Purpose and Function

_ __The Stprage Technology Improvement and Training Center's aim is to
;Edeyelop activities necesaary7to improve various problems being involved
with storage of agricultural products and to give proper guldance to

_ these activities iﬁ order to make practical applications feasible.

The Cénter'is not purely an academic institute where only sclentific
'subjects aré-researched. Its purpose 1is to work out practical solutions
for the various storage-related problems which Thailand faces in each
Stage of'pfoduction, markets and exﬁort of rice. For this purpose, the

Center w111 he1p the necessary activities and training.

Téking into consideration the impoftance of rice and the emergence
of problems which must be scolved, the Center will presently concentrate
on sﬁorage improvement. of rice. However, as the sufficient number of

“efficient staff members grows, and more eXperience is accumulated, PUWO
will develop'various other activities regarding other kinds of agricul-

‘tural products.

Activitieéfﬁndettaken by this Center are characterized by efforts to
enhance technology in carrying out services reléted.to PWO. Secondly,
the knowledge of improved storage methods in the tropical areas acquired
‘through these activities is to be shared among people concerned with
storage. work. The ultimafe objective of the aétivities is to improve and
expahd the.storage facilities of farmers, markets and export ports in

Thailand and to improve technology.

9-2 Structure and Acfivities

9-2-1 Structure

This is;la_ fwo institute and 1is under the direct control of the
managing director of PWO,: The Center is, however, operated 'by the
."Project Commiﬁtee", which conprises the representatives of the planning,

financial and business departments of PWO until such time as the Center

is firmly organized and begins to fumction independently.
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Fig. 9~1

Storage Technology'Imprbvément and Training Center
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Computer © - control: 1B ‘managemént: 1B Assistant: (2€)°
operator: (1B}  Asslstant: (3Q) ERE e
o T ' " Agsistanti- 4C
Assistant: (I1C) . - B
. Operator: ' 2D
6 . 6 g 5.
Attachéd warehouse Persons "inl charge 'aré_'notz Btationéd, . for

each technology improvement section is

mutually managed,

Model facilities for |
handling bulk paddy 1

iB

The netessaty staff'g111'bé”aiSpatched“ffom-*"
the’ above~mentioned technology 1mprovement

Vsection when ‘the facility is operﬂted

1B .Notei' rhe figures indicated in parentheses show
1E. - the’ numbet of staff members who have ‘
-a]ready been employed by. PHO . _ ]

. Figures not 1ndicated in. parentheses ghow -
the number of new workera {o be recruited.
for the operation of this Center.

Currently .employed New pérséﬁsh SRR
pergons . - _ to be recrulted Total
.A; Management ('3}'- '=24 3
B: _Reseérchgr_ f;j)_' _6:£~'“ 19
C: Research agsistant (8 4 12
Di $killed workmen . 3 3
E:_'Clerk N 1 37
Total (16} 16 32
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The Center. ié~qimp1y and-funttioﬁally organized, and is operated by
the minimum number of - ‘necessary personnel., Although each staff member 1s
'entruqred With his: own duties, he is not only responsible for that
restricted and specific work but élso for overall activities., This
means that he must participate in all of the work. The structure and
allocation of personnel are ehown in Fig 9-1. "The organization consists
r'of four technical improvement sections, which are set up at the main
office, and an stached warehOUSe proposed for the purpose of testing and
_training, and model facilities for handling bulk paddy. The genera1
management sections of thls ‘Center such as the general. affairs, personnel
”positlon, supplieq,' etc., are 1ncorporated into the main PWO organi-
.zatién. “The -Lenter 'utilizes. liaison men ouly to save expenses and

‘rationalize management.

. The Center erforms a wide varlety of activ1ties assisted by other
fadmlnistrative organlzations, pub]ic corporations lnvolved, unlver51t1es.
In order to obtain more practical counseél, it isg des1rable to set up the
';"Technical Committee . This committee should consist of representatives
from each PWO sectlon, the mirnistry of Commerce, the ministry of Agri-
cultural and Ag:icu1tura1_Codpefétives, BOT, BAAC, MOF, ACFT, univer-
féities, otﬁer reiaéed'pﬁblic orgénizations, and non-governmental organi-

zations such as the Rice Millers Assoc. and Rice Exporters Assoc.
9.2-2 Contents of Activities

(1) Technical improvement Sections for the Storage Technology

Improvément and Training

The outline of activitiés performed by each section is as Follows.

Details of anticipated activities are described in the Appendix T-1.
'} Storage Control Section
“a, studying actual condition of storage

b. Establishing Taventory standarization

. ¢, Planning expansion of warehouses
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(2)

(3)

'2) Quality Coﬁtrol Section

a, Imploving quality control on paddy and fice id storage

management:

E. Establlvhlng gtading unit in PWO 0perations

. Improv1ng the quality of rice to be ewported

d, Assumption of damage caused'during storage
e, Study on preventive neasures -

£. Planning actua] -measures against damage by insect, mierobe

birds and rats dnd realize the plan__j'

. 3) Engineering Séction'

a. Lollectlng w1de knowledge of the warehouqe and rice proceqsing

machinery and equ1pment

b. Introducing proper. machinery necessary for controlling the
internal environment of a warehouse ' o

c. Improving tﬁe”wmchanical proceseing methad of rice and other
agricultural products. ' ' ' '

d, Improving packing methods and introducing new technology

4} Training Section

a. Giving basic knowledge

b- Trainihg with various technology of storage'

e. Various extension-activities

Attached Warehouse

a. Testing at a low-temperature warehouse

b. Testing at a natural temperatute and humidity control warehouse

¢. Testing at a fumigation warehouse

Model Facilities for Handling Bulk Paddy

~a. Improvement by the handling system of paddy using model

facilities

9-4



.d!

Devgloping_:téchnology on the processing (suéh as drying and
clééning} of paddy -

‘Testing and technical research on paddy storage in modern

facilities

Technical review of flat warehouse storage and silo storage

9-2-13 Basiec Activities

"The éctivities-performed_by the Center include study and training

for ~improving storqge techniques, especially on agricultural products,

Centgring paddy and rice in the tropical areas.

T8 we consider the expansion of rice storage facilities, the

following matters must be considered.

By

2)

3)

4)

5)

7

8)

To investigate how paddy and milled rice are actually stored at

present,

To study how this condition is reflected in econcmic, distribu-

tive and social situations,

To find out the technical standard of storage facilities and

the cause of loss during storage,

To design a standavd warehouse which is economical and func-

tional in tropical areas,
To improve organization necessary for the storage management,
To provide training for a storage technique,

To review guidance on how to store agricultural products and

what is to be improved,

To.clarify the priority order of improvement, which includes

_post~harvest teqhﬁology applications with emphasis on drying

agricultural products for storage, quality, marketing, etc.,
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9) To propose the neoeseary measules for: etorago nt cach’ 1evel of
Farmers, malkets and export through. which - the ‘quel{ty of~

_agrieultural pxoducte 1s.maintdinod and upgraded and

10) To feed back the petepeotive into progrees tn ‘this whole
status, to again 1evjew realistic storage me{hode and Lo make

the plan more feasible
9-2-4 Trainees.

imployees to be trainéd in thése techniques are as followsi PHO.
steff, the velated pereonnel of mlnistry of Agrleulture “and Cooperatives,
Agricultural Cooperative FederatlonA of Thailand (ﬁCFT), Marketing Or-
ganization for Farmers (MOFY , ‘Bank’ of Agriculture ~and Agricultural_
Coopexation (BAAC) as well as the technical staff members of governmental'
organizations, non—governmental organizations and var10us organizations
relatlng to the werehouse bu iness, Reglonal repreqentativeo from
farmere'natioowide'ere also-eiigible, as 1L-is;neceseary&to urge storage
at the farmer's level. The numbef of potential'traineve.reacheS'eeVEral
hundred a year, as the needs for developing and spread1ng this kind of

technology ave very high

9-3 Ootline of Planned Sites.
9—3~1. Nontheouri'

(1) Proposed Site

_ 'ConStruction is planoed in'Bénkaeof,.Noofhabdrifproviﬁoe which 1s
located about 20 km nofth of Bangkok' As thils area 5s adjaoent to the
north of Bangkok it belongs to the’ Metropolitan area of Bangkok,

characterlzed as a satellite city of Bangkok

The site is situated along the " east bank of the Chao Phraya Rivel.
Its shape is oloee to a rectangle and the area covers 77, 408 mg. On the
east eide of the site, an’ unpwved zToad about 6 m in width runs aioog the
site, Traffic and tranSportatlon fac1lities are well serv1ced to Bangkok
and other areas, for the river and the road can be utilized ‘The carbide
plant is on the south side of the’ site. :0n the no;th.side,_both;banks of

the river are studded with private homee,
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E.Thergxwas.once a jute factory on the site, bul now only debrils and
. deédlate. factOty ~buildings,.-generator sfalls, and - buildings used for
houses or dormitorles of workers remain, along with the pond (8,690 mz)
Wthh may have -been formed as a result of removing earth for levelling
the ground, On the north side of the site and along the viver, thcre are
ten old’ warehouses, elght of which are still used as PWO warehouses. The
“land is now -rented from the Treasury Department. PWO once planned to
build:_a_ Headqudrters. Thus, most of PWO's main facilities will be
constructed on - -this land in the future, and it is necessary to effec~

tively utilize this site.
f2) Natural Conditions

Thisg site climatically belongs tc the tropical monsocon zones where
the rainy secason and dry season are distinctly separated. The annual
avefage-temperature in Baﬁgkok is around 27.7°C, and the difference in
_tﬁe'avetage temperature between the hottest nmonth and the coldest menth
is-4f290,;relatiﬁely small. Although " annual Pprecipitation is not the
same'every year, it is about 1,500 mm, 80 tc 90 percent ceoncentrating in

the rainy season which is from May to October.

The site lies on the alluvion of the Chao Phraya River and the weak
strata of a delta are widely distributed. Therefore, strong, supportive

s0il cannot be expected and each foundation needs piling work,
{(3) Infrastructure -

EGAT (Eleetric.’Generating Authority of Thailand) performs gen-
erétion, transmission and transformation of power, and distribution is
made. by MEA (Metropolitan'Electricity Authority) in the Metropolitan area
and by PEA (Provincial Electricity Authority) in provincial areas., The
transmission voltage is 220/380 V and the frequency is 50 Hz. In the
construction~planned area, power is distributed to warehouses and offices

at .present,. and three-phase transmission lines run along the road.

) 'Télephoné lines are laid near the site and there are no future

potential problems,

Waterworks are not provided at present and water is supplied from

wells, which are recommended as the water supply to the Center,
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There 1s no sewage and there is no chaice other than fo- dtain eewage
into -the Chao Phraya River after 1t is cleaned: Gas is not supp]ied to

the site at present, and propane gas 1s used ‘at warehouse and . offices,

9-3-2. Chai Nat

The planned site is situated abbuf:T km' north of the city ‘of Chai
Nat, Provincial warehouses with a 5,000 ton capacity will be constructed

on the site.

This site stretches from west to east and the west side faces the
6 m-wide paved road for a distandé of 200 m, - Thersitejlocated:in hiily
area and foundation works is not much necessary The site is well-opened

and is not vulnerable to nearby fires or fumigation..

Three¥phase transmission lines is only=évailéb1efat.2 km: away from
the planned gite.  Waterworks and sewage are not’ pfovided go it is
necessary to provide the site with wells, elevated tanks and 1nfiltlatlon

tanks for sanitary purposes,-
9-4 Basic Plan for Equipment and Building
8--4-1 Basic Planning:

The Sférage Technology Impfovement' énd Training Center should
consist of the Center ‘main bqilding,- various warehouées for testing,
model facilities for handiing bulk paddy} Thleoliowing Basic'plans have
been ‘established taking into account the effective use of facilities and

their functions. -
1) PFacilities must be functional.

Facilities must provide the proper size and structure to- permlt
the performance of -~ practical training and - to: enhance rice-
storage . technology.' Each section must be able to. communicate
with others to effectively pelform research and development and

to inform other staff members.

-Persénnelrbelonging to thé facilities‘must be able-td engége=in

their work: in pleasant working conditiens, -

9-8



Facilities must be maintained and easy-to-use.

Facilities must be arranged and planned so that they allow for
changes in expahsion and the reorganization of activity plaﬁs.
The management department must be able to closely communicate
with each department, and facilitles must be easily waintained

" and managed at low expense.
Buildings must fit the natural conditions in Bangkok,

Facilitles must provide for amenities, taking into consid-
eration'thé climatic conditions and building environﬁent in the

City of Banglkok,

‘Construction costs must be kept at fairest levels possible based

on Thai: Construction-Standards.

Constructioh costs must be kept at a fair level, and construc-
tion standards enforced in the country must be followed to the
most - feasible extent possible, Furthermore, construction
materials must be procured within the country whenever pos-
- sible. Construction costs can be decreased by positioning
buildiﬁgs as close as possible and shortening lines for power

supplies and pipes for water supplies.
Construction must be completed in a short time.

The best construction method must be employed to complete

construction in a short time, .

944~2 Plan on Materials and Equipment

(1) Plan on Selecting Materials and Equipment

A ‘sufficient quantity of materials and equipment necessary for

building the facilities which are capable of serving the purposes of this

3pr0ject must be provided, Materials and equipment made in Thailand must

be used as much as possible, TForeign products can be used only when Thai

prodﬁcts'are unavailable.

9-9



The foreign products must be. selected by taktng into consideraLion.

Lhe supplylng method of worn or damaged ‘parts. and Lhe repair of these

 parts.

As regards materfals, materldls ‘to -be ueed for planning, mandgcm9nt_
and advertisement, which ensure. eificient and ooxrect work should be
procu1ed. Such works  as. accouhting, classitioation,_ copying, entxv
retrieval, ete, should be processed by ploper_and useful machines instead
of depending oh.éheap'lahor._-ﬁea?y reliance on J&bor may caﬂée n@ny

errors and lower efficiency as a whole.:

‘Machinery and equipment fér :reséarch.:mUSt suit * the pufppéés of
activities performed at the facilities. jThere._are- véfiouS'.types  of
machinery and equipment for research in.tcrﬁs ofﬂﬁricgs gnd-accur§cy} but
reasonably-priced ones which.can meet;the_pﬁrpqses”offthé reséarch'éhOuld
be selected. The quantity of the above should be.decidediby taking into
account the number of.personﬁei;aﬁd their ability. as well as the scope

of activities performed by each.
(2) The Materials and Eqdipment-to'be Used by BEach Section or Department
1. Management

) Maﬁetials and equfpmentffor—persbnnel; facility

management, operation and accpuntiﬁg séctions;
(Typeﬁfitérs,  ccpying"hééhihés;' miﬁéograﬁhéfé, document
shelves, interphones, office'éuppiies and others)

7) Materials and equipment for a library

_(Books, magazines, other publications, bookshe]#es, book
racks,_retrieving eqUmeent, mioro—film, redding equipment

and others)

3) HMaterials and equipment necessary for a meeﬁing 0i lecture

(Acoustical instruments, . tape-recorders,’ video . tape
-~ recorders, "cineprbjECtors photdgraphing equipment, 1arge

blackboards, dark rooms,-desks, chalirs and: others)

9-10



4) Materials and equipment for transportation and
' communication

(Telephones for outside lines or extension lines, ete.)

©5)  Materials and equipment for daily life, welfare, safety
and others

(A mess-room, cooking facillties, water-supplying, ven~
tilatlon & alr- ~conditioning facilities, fire-prevention

and safety facilities, ete.)

-~ 6) Tacilities for maintaining environmental safety

(Materials and equipment for maintaining and repairing
buildings, trees and plants, water supplylng and draining
pipes, tools for repairing roads within the site, power—

receiving/distributing/generating facilities and others)

2. Storage Control Section

1) Materials and equipment for controiling warehouses

(Documents, coefficient units, various types of measurin
yP

. instruments and others)

2) A_set of middle-sized office computers

(Central control relating to stored goods, analysis of

data, and cost and quality control)

3) Materials and equipment for storing/preserving various

samples

(Sample vesgsels, shelves, and cthers)
4) The exhibition of various warehouse models and specimen
3. 'Quality Control Section

1} Materials and equipment for physical analysis

(Milling machines for testing, various inspection and

grading instruments and tools for testing and analysis)
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2)

3y

4)

5)

6)

Matarials:and'equipment'fof'chemical analysis’

(Various chemical analysis tools, chemical materfals and
others) o ' ' '
Materials and eQﬁiﬁment_fdr=0011QCting-and prescrving
various samples B : '

(Sample ﬁesselé, shelves 4nd“othefs§'

Materials and éduipﬁentffor eiiminating.pests;'micrbbes
and harmful animals ' '
(Fumigating.equiment%féﬁémicélé aﬁd véfiodé'pesticidé';..
These 'materials:.shquld . be placed in fumigation' test

warehouses.) -

Materials and equipment for checking pests and microbes-
(Insect testing facilities, 'analyzing equipment, micro-
scopes, experimental tools and'othé}é)' ‘ e
Materials and equipment for displaying pests, harmful
animals and damaged bodies ' '

(Exhibition rooms, exhibiting tools and others)

4. Eﬁgineering_SeétiOﬁ

1)

2)

Materials and equipment'for lOWntemperature stérage

tests ' -
(Air;conditioning féciiifies for 'contfdlling' température
and humidity ... Theée facilities"shcdld.be installed in

the low-temperature test warehouse.) -

Materials.ahd'equipment for:mechénizingithe work within

the warehouse
(Belt conveyors, fork Llifts,  §¢€.: :...'Thef should . be

installed in testing warehouses.)
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3y

4)

3)

Matgrials and equipment for controlling warehouse 's

“internal conditions

(Ventilating machines, air-conditioning facilities for

controlling temperature and humidity ... They should be

installed 1n patural temperature controlling warehouses,)

‘Materials and equipment in workshop

'(Workshop machines, metal tocling machines, casting ma-
chines, electrical machines, manual tools, various measur—

ing dinstruments, painting tools, work desks, tooling

_Shélves, étc.)

Materials and equipment for handling bulk paddy

' Modél facilities for handling bulk paddy are constructed

- in Chai Nat where is a center of rice double cropping.

3,000 tons of paddy are planned for drying in one crop
season. These facilities are utilized 'mainly for
processing of rainy season harvested wet paddy as a moedel

plant.

Besign Cendition

" Total processing volume 3,000 tons/crop season
Total.operation days 45 davs/crop seaseon
Max. receiving volume 80 tons/day
Volume subject to drying Max. receiving

volume x 0.7

Moisture reduction Max. 10%
(from 20 to 10%)

Main Components

Receiving hopper, paddy cleaner, hopper scale.

Reserve and tempering tank, Silo, paddy storage

Fig. 973 shbws the machine layout. A rough sketch of the
building is indicated in Fig. 9~4.
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5..‘.

Training Sectien

Materilals and__équipment “necessary for this  section are de~

seribed in che'ptevioﬁs sectioh."Qrdinary-ﬂaﬁggement".

IR .The Necegsary Functiené of:Buildings and Fécilities

(1) Functional Classification

‘Mecdessary facilities can be classified bloadly into the fo110wing

with emphasis on their functions.

1

3)

4)

Lacilltieq to be used for activities performcd in each tech—

nical section.

Each 1aboratory ‘toom, analyzing, ‘testing & assassing rooms and

computer operdtlng “£OOms
Facilities to be used for- activities concerning management,
operation, meeting, information'colléétion,_training, exhibltion

and advertising:

Office rooms, weeting veooms, lecturing ‘rooms, libraries,

.exhibiﬁion_rooms,’worksho?

Fac1llt1es contalnlng attdched Warchouses and mode] facilities

for handling bulk paddy

Facilities for providing.ﬁorkers, visitors and trainees with

daily'activities and rest:

Rest rooms, mess-rooms, dormltories, ete,

(2) Sizes of Facilitles

Although the sizes of facilities hedéséaryfféf edch ‘section are not

the same, the following facilities afe piénned'by taking into account the’

‘activities and the number of staff members to be allocated to each

section and the types of work they perform.
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- Types of Buildings = Facilities _ Area

‘Main building - 1 - 1,762 "
Testing warehouse 1
S Lowétempéfaturé teht'ﬁéréhouse- 100 m?
ﬁﬁmigéfipn test warehouse 200 m2 (100 m2 x 2)
Natural temperature/humidity 300 m
controlling warehouse
erkshqp ' 100 n’
| Total | 700 m2
Model facilities for 1 set ' l,SOO'tdné Silo
handling bulk paddy - 1,500 tons Flat
(df?ing,”cléaniﬁg,.
storage) Total 3,000 tons
Trainees’ dormitory 1 1,200 m2
g ﬂéssQroom 1 195 w’
GUards'.foom-.' 1 3 n
Emplbyeesf dofmitory 3 156 m2
Nanéger's dormitory 1 : 120 m2
Garage ! 60 m>

The basis for calculating the area of each building is shown in the

Appendix I-2,

This ﬁlan is subject to later changes determined by reviewing the

details and feasibility.
(3) Comstruction Plan -
Buildings will be constructed in Nonthaburi and Chai Nat. There are
warehouses . with a 20,000-ton capacity and export rice processing
-faéilitigs ig Nonthaburi, Buildings in Chai Nat adjoin the warehouse to

be established with a capacity of 5,000 tons.

The total layout 'pian ‘was established including these various

facilitigs.
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As Ehé‘puprSE“of these facllitles differ, separate  entrances and
exits were laid out and wells,'waterﬁsupplyihgitowers-and'powéréreceiving

facilities were also providédVSeparatély.

Regarding the main buildiug, though a one story héﬁﬁé.pién and a
two story house plan were discussed, the two story building plan was

adopred by comsidering the effective use of land and ineréase in cost of

plling, ete.

_As for'the attachéd'narehduség though both rhe'indebendent-warehouse
plan for each tést and 1ntegrated type»war@house plan were discussed, an’

integrated type was adopted with respect to cost saving.
(4) Construction Method and Plan for Materials

The main buildings'in_anthaburi are the two story building,.the

attached warehouge and_dormitdries;

_In Chai Nat, the buildings are fhe model facilities for handling
bulk paddy. ' o

Although.Thailand'is little affected by horizontal forces such as
earthquakes. and the wind, these- cannot be-'igﬂdred,' The unfavorable
conditions in this area are that the basin of the Chac Phraya River is

weak as a whole,

In planning construction, climatic conditions are great factors. In
this area where the dry and rainy seasons are distinctly separated, the

sun, ventilation and precipitation greatly influence the.buildings.

Roofs

As roofs are greatly affected by ‘the sun, they must be designed to
resist strong sunlight and heavy rain. In addition, to prevent heat
from rising in rooms, it dis desirable to install heat insulating

materials between the roof surface and the rooms.
In constructing these bui]dings,'thé rdofé aré slbpedﬁaf.éfioror

more and the length of the eaves is 2.5 to- 3.0 m. Wave'a@beétos.

‘slate was used and, in some buildings, heat insulation materials are
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used separate]y in- the ceiling and under-roof materials to shut off
radtant heat.

_Wallé] Qfe- also 'greatly_ affected by the sun and rain.  Usually,
Lmatériéls' are ' used which  have a -greét- resistance to heat.
'transmiésion, and louvers and eaves are insfalled'as a means of
shuhting bgt the sun. In thié district, however, mnatural air-flow
is  p;dvided “thanks to monsoons, .Only specific rooms are air-
fébnditioned. It is best to use blocks as wall materials and to coat
'perlite_ mortar on both sides of the walls 'as a heat insulating
mqterial._ Workshop should be slated and it is recommended that
low-temperature waféhouses: be built, natural temperature/humidity
Cqﬁtrﬁlling warehouses and fumigation test warehouses in a rein-

forced concrete structure to attain a closed system.

Floors

In the rainy season, this area is often flooded. Therefore, the

floor level must be high enough not to be affected by floods.

.If the main building is constructed on soft ground, raft-type floors
lshould zbe adopted. The floor of a warchouse should be made of
| concrete, The floor of the center building should also be made of
concrete and the inmer surface of the room should be coated with
énncréte mortar. In the computer room, the wood floor should be
iﬁsﬁalled 200 mm above the concrete surface. The floor of a ware-

“house should be of concrete mortar..

In Chai Nat, the floors of a bulk paddy storage warehouse should be

of concrete and concrete should be applied to the surface of these

warehouses. "

'Concrete pi]lng should be applied to the foundatlon The calculated
load of ‘a center bu1]ding should be 400 kg/m ) that of a warehouse
4,000 kg/m , and the drying warehouse 100,000 kg/m . The foundation

must be designed as a direct foundation.
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Ceil__g

(5)

Plan.

The ceiling qhould be inetalled on]y at the neceseary points. 1t

should be of asbestos or plywood

As mentioned - above,. ‘a’ conStrﬁétioh fmethod' suiting the - climatic

- conditions of the planned vite should be adopted thus”eﬁsufiﬁg:the.

durabllity of ‘the buildings.-
Fecility'Planning-'

on Electric Facilities . .

Plaﬁnéd'eleetfic'féﬁilitiéé'iﬁcludé;hEéﬁﬁ'e1EC£fie féeiliﬁies such.
as power rece1v1ng/transforming facilities, power facilities, lamps
and ontlet’ equipment as ‘well “as llght electric faellities such as
telephqnes, broadcasting facilities, ere; The following sections

describe the details of these facilities.

‘Pover: Receiving/TransformlngﬁFac1litles

In’ Thallavd ©22 KV is malnly adopted, occupylng about 85 per cent of
the current used, Only. in the southern part is 33 kv disttibution

adopted, Electrlclty for ordindry purposes is lowered by .

transformérs installed to poles. 230V ;ié'used for lightlng and

400 V for motive power,

" Powetr Facilities

Power for oidinary  purpeees and expefiments_ is _suppiied; The

voltage should be 43 400 V.

LamPs and Oﬁtjété

Fluorescent lamps are generélly.usedzaﬁd incapdeSCent electric lampe

‘are also used in some parts. - Switches qhould be nwunLed at the

entrances of rooms, to lighten ‘the window snde and the inner areas

of the rooms.. Outlet.voltages<shpuld be_230vvﬁin principle,_and

sueh,equipment‘es.a;meaeupingﬂinstrﬁment_which:pperatesaonly”at a
different voltage (ex, 100 V). should be equipped with SLIDAC. Each

outlet should be groun&ed to allow for changes in veltege.



Eglephoﬁes

The mﬂin terminal hoard for telephones should be installed in the

main building and domitories. A small switchboard should be set up

_1¢ the office., Telephones should be put in the manager's room, each
‘study section and offices. A |

Broadcasting Fac1litles

':Broadcasting facilttles should be provided as a means df sending

mesoages from the main building., The amplifier should be installed

7 in the office room to provide for ordinary broadcasting, emergency

broadcasting, work-start buzzing, etc.

Watér—supplying Facilities

As waterworks are not provided, wells (150 m in depth) must be dug
as & water source, and a water-supplying tower covering 30 m2 nust
be'dinstalled. 1In Suphan Buri, the water source to he constructed by

the State should be utilized,

Drainage

In the construction site, sewage and mixed dirty water should be

drained”off sepalately. Sewage should be sent to the BAKKI type

' :clean51ng tank (100-people tank) installed outdoors and it should be

Fire

mixed W1th other dlrty water after it is cleansed. Drainage is made

by-the pump installed in the drainage tank,

Extinguishers

A hydrant should be installed within the room as a fire

extinguishing facility within the main building. Water should be

- supplied from the pond into bydrants installed at four places in the

room by a pressure pump. Each hydrant 1is equipped with 30 m~length

‘hoses and a nozzle, and the pressure pump is activated by pressing

the.push—button switch of each hydrant.

Air—bonditioﬁérs

Natural wind ventilation should be satisfactory in. ordinary cases,

- but air-conditiconers or ventilators should be provided when they are

needed for carrying out specilal research.
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9-5 Plan for Executing the_Projéct
9mbl .Execﬁiing'deies=_

The competent guthority  in Théiland_rééb@nsible,ﬁnr performing:and

planning this projéct is ;he_PWO;.
945;2 .Scope of Constructi§ﬁ
(1) Facilities Coﬁstfﬁcéed by Foreign Invéstméhfs o
1) .Main Buiidigg ..
23 Warehéuse'for Tésiing and.?ranipg;.
It _iéx-aiﬁiAédi,iﬁpéz.the._lbw~tempera£ure.:ﬁarehCuse, the
fpmigation.,_waféhousé,;__the - natural tempéfature/humidity
cbntrolling warehouse and.the wquéhop; | '
3) Model Eacilities for angiigg Buik Pgééy _
This contéinsrmaChiné féciiities-teiéﬁiﬁg t6 eriﬁ§;'¢1éaning
'-aﬁd:stbrége,'a:éOIfugéted-i§qn ﬁiété:éylind:ical‘silb aﬁd a one
story bul% s;bﬁage wa;éﬁ?qse,. o _ o TR
4) Dormitories_for'Tréiggés
() 'Fgéilifies-Coﬁétructé&'by.Loéal Invéstménts B
1)' Mess~room
2 Managerfs dormitqry
.3) Staff's &Ormitqry
5) Gafage .

" 5) _Guard’s”rdom
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. 6) Other facilities constructed by local investment

a) Disassembling work (Removal of the'existing bﬁildings)
'b)  Basic civil engineering (Soil piling; fencing)
“¢)  Sewage cleansing tank .
d) Waterworks, sewage, rain drainage, power facilities,
telephones
e) Suﬁply of construction power and water to be used
temﬁorarily
f) ' Furniture, utensils, curtains, carpet

gy Site construction work (gardens, gates and fences)
9-5-3 " Operation and Management
(n Materials & Equipment, Bulldings and the Managemenﬁ of Facilities

The_managemeﬁt of PWO headquarters will manage material, equipment

*énd buildings. ‘Materials and equipment concerned with each technology
 improvement sections should be managed and repaired by these sectiomns in
cooperation with headquarters. This means that the responsible section
sﬁduld_actively_manage fhese materials and equipment; prepare the list of
thése materials, the iﬁstruction manual, parts list and the description
of these materials and equipﬁent.' The sections are also responsible for
distributing the copies of these documents to the other sections and the

departments concerned,

The repiacement, éupplement, repalir and re-modelling of parts should

be_reéorded on the required format., The management department should
. unaérstand_the quantity of used parts, materials, chemicals and experi-
.mEnfai'matefials so that the details may be understood by each respon-

sible seétion.

As activities performed by each research section expand, facilities
and materials/equipment will be fully utilized and consumed. Each
_section VsHOUld' inform the management section of how much of these
4ﬁéterials was consumed and the schedules for their repair, 1f necessary.
The.maﬁaéement section will make a budget based on these reports. Fixed

assets should be depreciated in this budget.
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(Y Maintenance and Operation Costs.

Salaries to be paid to: the staff of thlu Center and warehouecq, or
to laborers, are handled by PWO It s not necessary,,therefore,'to_
include these salaries in the budget of the - Center.; It iSaalso assumed
that .model facilities For handling bulk.paddy,will_3196 be managed and

operated by the business departments of PWO,

The expenses necessary for operatiﬁg'this Ceuter must be,ésseSSed in
detail, but they shouldfbg:eStimatéd around- 3,730,000 Bahts ét the tiﬁe
of study conducted as: shown'in the AﬁPEﬂdix T3 Howevérq this figure
may change as more machines will be needed the maintenance.éoéES'of
buildings and machines will increase.. and expenses. required for

activities, electricity, ete, will ihcrease in the future.
9-5-4 FEstimation of Construction Costs

The following is the estimation of construction costs based on the
prices made on December 1984 for-these:facilities. Further details are
explained in the Appendix'1~4.

“(Unit: .l;OOO'BaHts)'

Foreign  Local

S : ©.Currency . Currency . . Total
Bﬁilding'construction costs 46,209 o 8,071~ . .54,280.
Materials and equilpment ' 31,104 ' - 31,104
Designing and managing costs 10;745 ' 3,429 14,174

Total -~ = = 88,058 - 11,500 99,558

In view of the public nature of this Pro;ect, import cuqtom duty and

other related taxes are not included in the above expenses.
9-5-5 Plan on Construction Process

The construction schedule for these facilities' is shown in’ the

attached 1"C_o'nstruct3'.01;1'Pr'ocess Table'.:
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9-5-6 Measures to be.Taken by PWO Concerning this Project

'(1) The existiﬁg buildings and obaiaclés in the site must be removed.
(2) Thé site area must be levelled to the planned height.

.(3) ]?hé'budget for this pfoject must bé secured, Expenses to bexhandled

by Thailand and operational expenses after the Center is completed

must be secured.

(4) Staff must be trained to enable them to acquire the necessary

. techniques for utilizing materials and equipment.

{(5) Model Facilities for handling bulk paddy would be required high
level of operafioﬁal skills. Tt is therefore necessary to train the

workers to enable them to fully utilize these facilities.

'.(6) To exempt import tariff and other duties for the materials and

equipment required for this project.
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