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1

DETERM]NAT[ON OF THE REQUIRED CONDITIONS FOR A PRTLIMINARY
DESIGN

1-1 Geologic'ﬂ and Meteorological Data for Intended Factory Site '

Data concumng geologmal and meteorologlcal LOI‘ld}tIOHS for the Bara Bandah district

as given in the fo]lowmg table will be used as the fundamental conditions in desighing.

Table 1-1 Geol'ogical and Meteorological Data for Site

. . - : maxinm 41°C
Daily mean temperature in summer RSN o
- : minimum 26C
Air temperature . _ .
: . o S maximum 15°C
Daily mean temperature in winter .. o
) minimum |- 3C
| Daily meart relative humidity in summer g::z‘;nnll | 2(0) ZZ
Relative humidity _ _
Dailylrne‘an relative humidity in winter E:;E‘LTH _ ;g ;0) :
- Mean monthly total ir_i_r;lihy season - - 20[)_ mm - .
Precipitation Mean monthly total in other season 110 mum
' Heaviest fall in 24 hrs. recorded in 1958 ~ . _ f 100 mm o
Wind speed _Aye;_a_ge \ymcll speed th.rorugh,the year o L 6. mfsec.
Maximumi wind speed . : R 12 m/sec.

The site is conti.nuo'us'.lyﬂbciﬁg affected by Northern Pékistéil Seisinic Zones.

Seismic remark
SISMIC remar And, it is adv1sable to adopt the factor on gf15

The ultn'nate bearmg (.apacuy of the siteat 1.2 m depth is 4.56 ton!sq ft.

Bearing capacity - 5 0 ton/m?

About 2 miles west of NOWShEId Mardan Road

Location of test sile -
Raﬂway Crossmg .

Depth drilled - 113 m by reverse rotary

Soil analysis ; _ N
' The soil consist of silty clay with traces.sand and
gravels. This remaining throughout 1:2 m depth.
The pocket penetrometer has shown unconfined
compression strength-between 3 to 4 tons/sq.ft.

General report of the soil

s




Colour

Normal
~Turbidity Nil
“Odour Nil
Taste: : _ Sweat
Total dnssolved sohd (T D. S) 209.1
Manganese Nil
. Iron Nl
Water analysis . Copper Nil-
(factors affecting © Zine Nil
for potability) Calcium - 7.0
. Maghesium : L : 33
Sulphates - : 514
Chlorides . 73.4
Nitrates _ : - Trace
"Fluoride o Nil
Phenolic substance o ~ Nil
pH value _ _ ' : 82
1-2 Locomotive Manufacturing and Producti'on Schedule

The manufacturmg ﬂow of dlesei electnc locornotlves is Shown on. the . F1g 1

Thc mdnufdcturmg schedu}e cafl be roughly arranged mto two classifications as glven

'bdow

a) . Manufactu'ring, assembling and furnishing of the body and underframe.

b). Maﬁtlfactur_ing of the bogie frame, and fabrication of the bogie.

“ After assembling the wheel sets and traction motors on.the bogie frame, traction

~ motors are subjected to 10 ioad ruuning tests. The body,"after mounting on ‘the

bogics, is subjected to an overall mspcctlon and ‘tests. After these schedule test

- .runmng ‘of locomotive .is carried out ‘and final 1nspect10n and adjustment is Ovcr

'1oc0motwe nmnufacturmg schedule 18 completed

,'The number of daYs "re'q'uir'cd: for cach manufacturing process (staying days cn'éach

' process) during the manufactunng of body and bogxc is shown on ‘Fig. 2. Accord-

ing to this flg,ure thc number of nct working days requ1red for one locomottve from
the: begmnmg of t‘he manufact_urmg to the f_mal mspection of completed locomotive

is 190, and if holidays ai'e .taken into accou.nt., it will be about 75 months. So 17






-

'Inuof 3 ca'h).—'ICutti'nsF
Aux, \
.|Maching - -

'_.|Pa_'rts' . _)—|cutt'1ng'!f—
., Wheelset - 7\
Gear ‘- -

- l'Bendiﬁ;-I
- _‘Jj_pifl'g._.. . N\ . [;,uning;l—l - 4| B;e:n'di_ngl

Assembling| ° Juerat ' Re form of - [ S
Jig . . saing Bistortionf—————y |Blasting] |

vt einek

Wiring F

cutting

-Palntingl - Enrylngl'——lhﬂ“mu‘;l_—-.-“‘-_
- {Parts " L -
{Assemhliq;l ‘ ; Painting|— —

' lPr'uparation l :

of Wiring ]

1 Reform of Hachin. Assenmb
‘]"mi“g}_ [DiaturtiHﬁ_Lig

lin \ eform of
7]——| Ve ldinHDisturt;HrilllngH As BemhllnHGrit Blas t|——|Pa£nt£ng

lwndejifr@% Cuttm;HBendingi-;!ﬁ;“”f’bu“g

Reform of :
Distortion

Ine“‘imt’-l Jig I eldins
Bngins/ . - j—l
Gensrator /. Coupling

J B

] Hounting L

- '—-IFurnishingl—l

Fitiing of
Bogie ~

H Ins;‘}ééti’onj )

JCanterith!

ICentarihgl -

|

Frame

chttianeuaingH 3:;‘“‘"1“‘3 l—l Welding I——{ giigz‘: t:gn }——‘ 3:2“‘“”’51——] Welding l—-l.ﬂmnealingl——l R li:i: t‘;gnl-—i Grit Blas;]-——-l Paintingl—l Drylngl——i ‘f:;h”‘“l»

I 'Hachin'-l

_{Walding I i

ling |

I

-{ Assembli_ngH Furnléhingi————‘

J l i?éi.n ting l
[E—

EFin:iﬁhingl oo

Traction - :
Motor - j o

Fig. 1. Manufacturing Flow

!

Rain Teat

Finel. -
Inspection
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f1;3-1

different s't'lgeé"o'f mah'uf'lctu'iin'g of locomotives will be progressing simultaneously
in thiis xmnufaetunng schedule trom fabrrc"ttlon of undcrframe and jig work to fmal
mspeetmn In addr’uou work from @ to- @ in I“rg 2 will be carrled out in the main

- workshop bmldmg, so that 19 locations w1ll be needed fo be oeeupled by body or
" its underframe ' '

The bogle is mmufaetuled thrOugh 6 work stages requmng a net wmk perrod of

© 60 (hys or about 3 months meludmg hoildays In the main workshop building, 6

loeations are requlred fm manufacturmg bogles

Plannmg of the main wmkshop bu1ldmg wﬂl be ma(le based upon the work procedures

~and the reqlure(l number of locations for bod y and bogie frame.

G':eneral Lhywt][‘i::_h of theFactory .

The gener’d layout plan is ehown on F}g 0 1

L'lyout plan of the bulldmgs

_(1') ' The main workshop bu1ldmg, auxahary workshop building and other faClhtIEb
related to the work and fac:htles for the admmletration and welfare of the
'workers are - posrtroned near each other m conmderatron of good workmg

condl_t_lons and workers” conve_mence.

(2) 'A’(Imiuis__traﬁveoff_'iee "wi_i_l"be -_1ocafe_d. adjacent to the center of ‘main workshop

: :bu.ilding, most :suital)le' location to keep cor_nrhunie_aﬁon with _s_hops_and office.

3) A eireular road is construted ‘around the 'mair_l workshop’ 'building to attain

“smoothness of operation.

_ (4). Lntrance and exit gate to be used excluswely by the Workers of the factory
- is loe'lted on “the. east side of the faetory, where the Secuuty Offlce Time

_ '_ Office and Labour Bureau are arranged

(5)-_ The west snie of the srte 1s bemg held in reserve to provrde space for future

o expansrons of the workshop bu]ldmgs



1:3-2

- Track armngenient plan

(1) inconnng track to the . factory w111 be branched off from the miain hne wlnch .

will run parallel to, the mam hne for about 100 m. Thls locanon will be ueed
aljrwal___,_and .departu_re_._lme..of the ,commuter .train ‘for workmen, - although

“platform will not be cons_trnt:ted,

2y _Spocial track _foi‘ shu_nting locomotive has b_éen,‘ adop-ted _for_ shunting operation

of wagons. .. .

(3) ' Taking the. future plan into consideration, the track :l_'a'yont to the steel materi-
“als 's_torag_e yard is'arrang’ed‘in"_sti_ch"a.manner_ to permit. the laying of track in
- the area allocated on the west side for future _oXpans_ion of the main workshop

“building and in_tne western-area outside the factory premises.

1-4 Detemiinaﬁon_ of the Shop'_ Layou't. Plan_'_a_nd Meaénrements/ljo'tails_ of Worksh'op'

1-4-1

1-4-2

Buildings

Shop layouf plan .

_The arrangement of the each shop w1th1n the mdln workshop buddmg and detail

of the related facﬂlty around thls buﬂdlng are: shown on Flg 0n2

' The arrangement of the each shop w1th1n the main workshop bulldmg have been-
"planned to conform to thc manufacturmg plocedmee shown on Fig. 1 and F}g 2.
In .the main workshop bulldmg the heavy 1te1n warchouse and the warehouse of”

"-machmery, eqmpment for body, plpmg, w1res and thm plate will be located. In

addltlon the plan aiso mciudes the locatlon of the workmg area for the maintenance

of machmery and the tool shop in the workshop

Determination of nleasurements/details of "t'hé. workshop bitildings

in determlnlng the demgn condltlon of the bunldmgs the tollowmg condmon and

‘dimension are planned for the manufacturmg of locomotives

LA



(l)

Mam wo1kshop bmldmg

A plan of the m‘un workshop buﬂdmg is shown on the F1g 0 3. 'lhe bull(hng:

: '-'cons1sts of 3 houses wrth the ent1re length of324m (9 m ‘span), and the width

~of the V'mous houises berng 30 m- for the under frame and body house and

: 22 mfor the other 2 houses

‘The height- of unway. of the overhead travelhng crane from the ﬂoor surface .

' "5':1s to be 8.5 m for all 3 houses i _con51_derat10n of changes in the wo_rk proce-

- dure which rna'y' be made in the future and in order to standardize the design
_'of the building. However -in the part of the final body assembhng shop with
'a length of 126 m as shown on the dlawmg, the body lifted by the overhead

travelhng 01 ane anust pass over the other bodles so the height of the runway

.(2).

't‘rom the floor surface is planned to be 13.5'm: Moreover in this ﬁnal l)ody

: assembhng shop, overhead travelling cranes operatmg on runway at 2 different

hetghts w1ll be used

: The bogie manufacturmg shop and the machmmg workshop will be provlded

"'w1th wall cranes (l ton capamty) for handlmg hght objects

Final adjustment and inspection shed for the loCOmotive _

. The p]an for thls 1nspectlon shed is shown on the Flg 0~4

. The entlre length of the bu1ldmg is. 30 m, w1th the w1dth of 8m. An inspection
plt wzth 51cle plt of 25 m lcngth w111 be constructed w;thln the butldmg A serv-

N ice deck w1ll be prov1ded along thls p1t 1n conslderauon of testlng, adjustment

. jdnd mspectton

The helght of the celhng in thts buﬂdmg is planned to be 6 m cons1der1ng ’che

mstallatlon of the electrlc contact wrre whtch w11! be requtred when electric

E locomotwes produet:on wrll be started’ 1n the futuie Detalls of the inspection

" pitis shown on the Frg 13.
3)

Shuntmg locomotlve shed

Thc p]'m of thts shed 1s shown on the Frg O 5 Entlre length ot the butldmg
wﬂl be 20 m w1th the wrdth of 8 m. An inspectlon pit w1th 31de plt of I5m

length w1ll be constructed w1thm the bluldmg, and a servrce deck wrll be‘

_ provlded along thls pxt m con31derat10n of testmg, ad_]ustment and 1nspectlon

' Detalls of 1t is shown on the Flg 13



-(4) - Phosphating treatment shop building -

- The plan for this shop building is shown on the Fig. 06, _ E
The building will be 27 m in length and 9 m i’ width. ' The height of the
ceiling of this building will be 5 m as a:_(:}d}iaj[h Crane, t_fa_?_e!liﬁg_ throughout -
the iengtﬁ of the b'l.lilding, wil]_be-.inst'alled in this bui!'di_ﬁg. :
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PLANNING

2-1-1

212

2-2

2-2-1

1 Civil Engineeriﬁg'

Earth work outﬂde the ymd

A loqdbed branched from the main track extending to the Y’lrd will be constructed’

by (,uttmg.

Cmding within the yard h

‘A roadbed will be con_strueted by cutting and filling,

This grading plan is shown in Fig. 1-1.

Tracks

Traeks _

The incoming track branches off near the 12 k300m pomt on the main railway
line, travels in parallel with the main lme for about 100 m, and reaches the yard

by 180 m length left curved track with a radius of 300 m.

A safety sulmg mterlocked w1th the turnout of the main track w1ll “be provided
to ensure safe operat;on for outgomg locomotives. '

Bdlldst and concrete sleeper ‘will be used for track fundamentally whether within
or outside the yard

The totdl length of these tracks will be dbout 2,170m. _
For the interior of the buﬂdmgs short sleeper will be fixed mto by concrete road-
bcd__s, while the __msxde and outside of the rails will be paved w1th concrete strength-
¢d with _aiigl_e'steel to a 'he':i‘g.ht fevel of the rail top.

The to't-zi]ll'ength of these tracks will be 770m.

The layout of the track 1s shown in Fig. 2-1.

Rail used © 37 I.{g/'m _

Turnout | _ o 1in12 1 set (braneh from main track)
| o . 1in81/2 9 sets (others)

'S_afety sidi’hg-.:_(sanded) : _ 1. line

Sto’ppe_r (of rail) ' 2 units

'Railv.vay.r crossing . 11 crossings

- 10 —



2-2-2

)

(2)

Branching system for the factory sidihg

To branch off the mcommg track to ‘the lactory, a manual operdhon and dual
%w1tch1ng type turnout wﬂl be msta]]ed on the rallway mam line. )

A switch man hut will be located d'[ the branch pomt and sw1tch men wnll be assign-
ed to opemte the turnouts The sw1tch man will also i 1ssue and receive the lmc clear

token tlckets to block the rallw‘ly sectlon after commumeahon wnh train opera-

_tlon chspatchers of thc both ne]ghbourmg RISALPUR and RASHKAI stations

by the. train operatlon telephone system The switch man should show a train

operdtmn sxgn to an engine dnver and should be responsible for the operations of

~ all trains passing through this JunCthD

TUfnbUt Switching cquipmént'

The turnout Sw1tch1ng lever w1ll be pr0v1ded w1th a safety lockmg device, and
the sw1tch1ng equlpment w111 be manuaily opelated and be dual swntchmg type
to enablc:simultaneous switching at both turnout pomts on the mam hne and

on the 31d1ng The turnout pomts will be provided with switch 1nd:cat0r to ‘;how

a direction of the route settmg for the train diiver. © -
Signs

The following two’ kinds of signs will be installed to indicate' stop points at the
junction for train driv'er, and.to waren train driver approaching to stop. point on
the main line. These signs will be of reflective type to enable visual identification

in the night. -
_ (a) Car stop 31gns

g Three car stop signs. w1il be- mstdlled at the stop pomts for a tram operated
on the mam hne to the RISALPUR or the RASHKAI, or on the mdmg mto

.. the mam ime

. (b) 'A.ppro_ach' warning signs
Approach warning signs will be installed before the car stop signs which
~ are only, provided on 'th_e main line, '..'.:ll._l‘d‘ instalicd at three points before

.each car stop sign wi__th interval of miri_imum_ IOd_ metres.

ﬁ11;'



2-3 Bmldmgs

An outlme of thc main bml(hngs is as follows:

2—3-1,-

Mai'n workshop building _ .

(1) Plan and sectlon

@

(3)

(2)

by

(a)

(b)

()

(d)

For the ﬂoor plan, the various ploccsscs in" the manuf’tctme of locomotives

were t'lkell as the basis to determme column spacing, beam spacing for the

building z_md th’e’ locations for workmg space, storage space and pathways.

For the sectional’ measurements the various conditions for the operation of

'the overhead trave]hng crane as given in F1g 3-3- 3 fonned the basis for deter-

mmmg the spacing between thc floor surface to the upper edge of the crane

' r'nl and that betwéen the ﬂoor surface and the bottom edge of the beams.

Cd'nstructibh plan

As the building for a factory necessitates long beam spacing, the principal

construction will be of steel frame.

: Assu_mi'ng external . forces such as wind pressure, seismic disturbances, load of

the crane, an estimation was made of the measurements of the structural

“member through rough calculations and- it was decided to use large H shaped

steel for columns and steel framed truss construction for beams and levers.

The design for the foundation was determin’ed froin data obtained through

investigations on the bearing force of ground, load tests, sampling, etc.

Expansion joints will be installed at strategic points:to compensate for heat

expansion of the steel material in the longitudinal direction of the building.

Finishing plan.

(a)

“As it would be preferable to use highly heat insulating material for the outer

wall, brick walls; for which local ‘procurement is comparatively easy, will be

adopted R

=12~



@

(5)

2-3-2

(1)

2)

@)

233

)

(b) As the -building is constructed with considerable spacing between beams, a
material combining light weight with high heat insulating qualities was con-
sidered for the roof, and éérrug_afec_l _s]atc tile {vi_t'h an "uride'rlini_ng plate of
cenﬁented excelsior board wilt be used.- A highly pr_essure'1'eéista11t=matérial .
and onc which will be éllitable-for each-works will be-used for the foor. Rain-
water zind draihégc will be received by th_c caves .glltter, é\nd'will be dis_charged

to the outside of the bililding through a vertical gutter.

Lighting plan

Side wmdow l]ghtmg and uniform natural hghtmg from the 1101th side monitor roof
at the uppeér part of the roof will be adopted The west side windows will-also
be provided with shading facilities as protect_ion against the extremely severe wester-

ing sunlight,

Ventilation plan

Natural ventilation will be effected through the gl‘iile installed on the monitor roof.

Final adjustment and inspection shed

This Shed will be constructed of reinforced concrete with brick walls which pos-
sesses h]gh sound’ msulatmg propertles to shut- off tho nmse gencntcd by the testing

the completed locomotives. The surface of the ceﬂmg w1ll also be lined with sound

_ abserbmg matenal to reduce the echo effect of the n01se

The measuremente fox the entrance and exit wﬁl be such as to bc qblc 10 accommo-

date electnc locomotlves in the future.
The inspect:io-n pit'a'n-d.scrvicc deck are shown in F ig. 3-8.

Inflammable material store

To plevent unexpectcd accidents from explosmns tlus bulldmg will be constructed

in a corner of the yard, the walls being made of brick and the roof made of steel-

frame with slate tiles to provide against explosions..
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C2-3 4 Adlmm‘;tmtwe buﬂdmfﬂ

(1) Pl'm 'md SCCtlon

' -(_a)

S

'The- plan 'w'i]l_:be of tlie centre corridor type with large and small rooms located
: accor(_t'ing_fto the jobs in which they are to be engaged, and the area for the

‘main rooin is calculated as shown in Table 2-1..

The 'heights of the storey and ceiiing will be such as to provide the necessary
duct space below: the beams for air conditioning. - That is, the floor height will

be 3.8m as apainst the cellmg helght of 2.8m. Moreover the glound floor level

' _w111 be that of the yard passage-say level + SOOmm

®)) ' Co'x.létr.uct'ion plan :

' Cohstructio'n v{riti be ,of reinforced concrete 3rd storey and, with 6 m for girder

direction and 7.5m for in-between beam direction.

1E)) Fil']ishi:ng'.p}an '

(a)

(b)

()

The windows expos"ed to direct sunlight will.'be provided with the louvres.

A water-proof coatmg w111 be apphed to the roofmg slabs while a ventllatmg

;]ayer specmlly effectwe for heat msulatlon will be provuled

The ceiling and inside of the rooms will be lined with sound absorbing board,
while the standard fmlsh for the wall surfdce will be pamt flmshed over an
under coat of mortar Specml FOOmSs will be lmed w1th decoratlve plywood
The standard finish for the floors w1ll be a Terazo- block but for special rooms,
the floors will be formed of tllGS or covered w1th carpcts The pdrtmon walls

will be constructcd of concrete blOLkS

4) ]llummatlon pl'm

The standard mtenmty of 1]1um1mt10n for the interior of the rooms will be 'nound
1300 Lux. ' ' '

':.'_ 14 -



- 2-3-5

)

(2)

)

2-3-6

)

)

(3)
2:3-7
)
(2)

2-3-8

(1

)

Foreman’s office

This will bé a 2-storied teinforced concrete Co_ilstfuq_tion' building ‘with a storey

height of 3.5m and ceiling .height of _2.8m,'t1;é ground:ﬂoor level being GL + 500mm.

The outer walls Will be. formed of brick, the ceilizig will be lined with souud absorb-

ing board, the walls will be finished :'w_i.t_h" paint over an unde'rcdéting of mortar and

“the floors will be covered with chaz‘o-blo_cks and others.

The windows oﬁ_the' western side will be provided with precast concrete louvres.

Time office, etc.

The Time Office chsists of the room for administration of duty of workers, labour

bureau, guard room, and clinic.

.Construction will be of réinféfced concrete including a 2-storied section, while the

parhtlons will be formed of concrete biocks _
St01cv helght will be 3.5m, ceiling helght 2.8m and the ground ﬂoor level will be
GL + SOOmm

The cé‘iling will be.lined with sound qbso_rbing boérd,_ the '_inside :wa'lls will have
an under-coating of mortar and finished with paint, the floors will be covered with

Terazo-blocks and the exterior will have tiled floors.

‘\ Substatlon bulldmg '

Constructmns w1ll be of remforced conc;ete thh brick walls and the constructlon-

. al material used will be of a type to shut—off the outside tgzmpera_ture.

Storey height will be 4.2m, while the ground floor level will be GL + 500mm.

Vehicle shed

The vehicle shed avill house the following. --Fifefigh_tin_g cars, Trucks, Water supply
cars,'_Staff cars, Ambulance, Mini bus and _Forklifts for factory use. In addit_ioh to

the vehicle shed, driver’s rooin, toilet and storage will also be constructed together.

Construction will be of reinforced concrete 3.5m between under beam to floor levél,

" 7.0m betivéen columns. _
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3

Stiucture will be fmlshed by concrete, mSlde ‘wall will have dn under-coating ol

- mortar and f inished witl paint, and the floor W1th control joint finish.

2-3-9

(1

()

2-3-10

()

Canteen and 1'est sheltcr

'Ih1s hdS been dcsagncd to accommoclate about 50% ot the workers of the f'lctory
Fxtcnol terrace part can be used- for taking meals, and as a restmg phce and coffee

counter in canteen is also prepa: ed.

Constmctlon w:ll be of 1emforccd concréte.  Story hcight will be 4.0m, ceiling

height 3. 5m dl](l ground floor level will be that of ground level + 500m.

Tciiet

The number of worker to make use of the toilets beside the main work shop is
estnnated to be 500 persons. Each toilet for 100 persons to be constructed at 5
locations within - the yard is p10v1ded with 7 stools and 5 urinals. These stools and

urinals will'be arranged to conform to custom in Pakistan.”

(2) The toilet above mentioned wiil be construsted of reinforced concrete, the ceiling

2-3-11

(1)

(2)

and " walls will have 'a:n under-coating of mortar and finished with plaster, while

the fldor will be finisﬁed with mottar.

Boundary wail lookout

The walls will be constructed of brlck with remforced concrete beam supports and

lmecl with steel netting.

A lookout éabin will_'be constructed of reinforced concrete at the boundary corner.

Floor Ievcl will be GL +:2.2m.
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Table 2-1

Number of Staff Accommodated in the Administrative Office

Nos. of Perso.ns ______ - Staf:_f_' _and E Stabl,ifl}m,é_nt
Dent M*/Person m(;;a- Principal | Others without - :3“‘{ Total |
°pt- ! officers individual room e jproposa
ger _ : T ber area
Section s |al B |c| D] E] (M?)
557 | 765 | 204 | 74 | 5.0 | 46
Adrﬁinistr:_]- 1. General managef T . 1| 557
tive . . —
department 2. Administrative dept. 1 R 269
+ Administration sec. 1 1 26.9
General affairs 1 2 4 13 20 | 1154
+ Finance sec, 1 1 26.9
Account 1 3 7 9 20 4 1197
Finance’ 1] 2 4 3 10 | 694"
- Purchase/storage sec. 1 , : ] 26.9
Storchouse i 2 2 5 454
Purchase , Vo2 s 2] 10| 699
3.‘D‘e$i'g_ning dept. . 1 1 269 |
+ Design control sec. ' 1 1 204
Control bureau - 1 2 2 -5 26.8
Drawing & B/M 1 2 3 6 | 314
"Planning 1 1 1 2 5| 421
- Mechanical scc. 1 ' 1| 269
Piping furnishing 1 2 2 5 26.8
Bogie 1 1 2 2 6 47.2
Body _ i 1 2 2 6 472
-Eleciric sec. i i 269
Control equip. i 1 202 6| 472
Rotating machine 1 2 2 S| 268
Sub-Total 1 T 10 19 37 441 118 979.7
Manufactur-| 1. Manufacturing dept. 1 1 55.7
Cing Control Bureau - i i 3 5 10 66.1
department |, Furnishing sec, . Lo : 1 26.0
Production control - 1 4 4 3 12 84.2
" . Plate working sec. 1 EE I 26.9
Prodhiction control "~ ’ 1 4 4 4 i3 88.8
« Production engineering sec. 1 : 1| 266 :
Scheduling - Flo3 3 3 10| 71.7
"Production éng. 1 6 é 3 16 | 109.2
2 Téstfinspection,sec.' 1 1. 269
‘Control bureau . - vy 22 6 34.2
~ Inspection L| 4 16 g 19 | 780
Test 14 16 8| 19 | 780
h _2'm2/man _
| sub-Total 1] 4 7] 28 338 36| 10 |72
Total | 2011 17| 47 71 80 | 228 [17529
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2 3 12 All‘ condltmnmg equipment

(l) Buﬂdmgs LO be air- eonditxoned dnd ventllated

(a) Admmlstratwe office

Area to be mr-condltloned ' 1,853 m2

Area to be ventl_late_d ' - . | .176'1'1'12 |

. '.(b): Sllbstatioal building

Area to be air-conditioned ' : | Tlme?

" Area to be ventilated : . 5 in}

' :_'(2) CAiQr 'c'e'nditio'ning and ventilation systems

" (a) Administrative 'office

4

i)

Alr cond1t1on1ng

- ‘This building is iong from side to side, and con51denng condition of sun-

shme to the bulldmg, space for air cond1t1onmg on each floor is dev1cled

mto two parts and consequently the buﬂdmg has 6 air condltlonmg Zones.

‘Package type air cond1t10ner with- air source. heat pump is sdopted Tor

the heat source equipment by reason of easiness of operatlon Air con-
dltloners are-installed in the air conditioning machme rooms on both side
of each ﬂoor and single duct system is sdopted in the air cond1t10n1ng

systems,

- Ventilation =

_'Ventllatlon systems for toilct, kltchen and prmtmg room’ have been

established to conform to be. apphcatlon of the rooms. For the toilet
system, in order to dlscharge the odorous air to the out31de the t01iets

on all floors are Lonnected through 2 senes of duct to co]let the air,

_which 13 then collectwely dlseharged outside of the building by means

of exhaust fans installed in the ventilation machme r0o0In on the ﬁrst ﬂoor

and in the alr condltlonmg machme room on the sccond floor.

_ For the kitchen system, in order to supply fresh air for cookmg furnace

'and to (llschalge combustion gas outside’ through ducts an air suppiy

:fan and exhaust fan will be mstal]ed in the ventllatlon machine room

on the flrst floor.

For the pnntmg rooim system oclorous air caused by prmtmg chemlcals

i 1s ‘discharged by the exhaust fan on the wali
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iii)

Bloctric power.

' Electrlc powe1 w;l] be supplied to the air conditioners and cxhaust fans -

via power control p:meis installed in the air conditlonmg machme room

and vcntlidtlon machmc Toon.

Electucal controi system w1ll be adopted to control tempe:ature ‘and

I *hurmdlty of a1r Condltloned room Temperature an(l humldlty of circu-

lated room: air is controiicd automatlc'llly in the air conditioner accouhug

to the &gnals from the thermostat and hunudlstat lomted in the iyplcgll '

'room of each air conditmnlng ZOZEe!

Conchtlon of the operatlon and fault of the air condltloner and exhaust
fan w1ll be watched by the central momtormg control pane] instalied
in the control room on the second floor.

Fig. 3 shows the control system of the air conditioning.

(b) Substation building

i)

iij

T

(3)  Design-conditions

Air conditioning

Package type air cdndit'_i_o.nc.r _with-;_iif source heat pump will be installed in"

the office room and control room to do air conditioning of these rooms

individually.

Ventilation

Qdorous air of the tmiet w111 be dlscharged 0ut31de by the exhaust fan.on

: the wall

Electnc power _ '

_Electm: power w1ll be supphed to the a1r 0011d1t10nels and exhaust fans

via power control panel installed in the oiﬁce foom and conirol room,

: Tempcmture ‘and humldl_ty_of the room air is controlled - automatically

in the ziir coiidit_ibner éccordiﬁg 't(_) the sigrials Trom the thermostat and

hurnidistat installed in the air conditioner.

s

) j(a) Air c_:olr'ldi:’t_i_on'i‘ng

'

Cdndifibﬁ of the outdoor air.

-Summer S 42.5°CDB - 20% RH

Winter B 2.1°C DB 90 % RH



i) ‘Conditi'{'.)‘n of room air _
Summer .. 26°C DB . 50%RH
Winter _ - 22°C DB .50 % RH

iii) - Number of persons-in the room

- Administrative office : ~ 260 persons -
" Substation building - : 7 persons
1v) Volumon of fresh i'x.ltake'air 30 m3 /hfperson
- v). Lighting ST 20 W/m?

vi) Draught

Room air chmges per hour 0.5/h

(b) Ventl]atlon

" Room air changes per hour 0.5/h

Toilet © {air exhaust) ' ' 10/h
| '::K:itch.en_ 7 (air s_up'ply) 30/
' (air exhaust) : '20/-h
Printing room (air cxhaust) ' 7/h

14y Capécify of equipment

Capac'i.ty'of eQuipmeht have been calcuiated based on the clesi'gn'condition' men-
'taon mentioned before in (3), and m sclectxon of the equ1pment uluﬁcatlon of the
dp'wity 15 taken into con51derat10n 80 that the action for the faﬁure and the mamte—

nance work can bc madc easnly Further another machme is installed for back up.

- Capacity of equipment is __s'hown in Table_2n2, 2-3 .

Table 22 Capac’itj’-of-Airco_nditioning Equipment

Adrﬁinistr;;tivg office . - o Substatlon building -
" Airconditioning Sy's_tem | HP Aiconditioners for - | HPAC: for_ ~HPAC. for
. e . NO. 1-N_O.67.0ne_s . qfﬁcg_ N control TO0m
Cdolihg' :(.kc.:gli:h-)" R 50,000 e ' 6,300 )
: .Heating-,"(fl{_(:a.ill.ll);__  N . . .47,(:)007 _ SR 7_,;100._
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Table 2-3

Capacity of Ven_f_ilating qulipmelit

Administrative office Subs__ta.t lon .-
_building
_— “Supply fan NO- 1 NO.2 Exhaust fan | ~ Ventilator Ventilator
Ventilating £ exhaust fan | exhaust fan for for - for
system k'tol'I for . for lﬁ'tchen -| printin -roém toilet
Hetett Loilet toilet tt | printing | tomet
Alr flow 1,700 1,500 2,100 2,500 400 150
(m?/h) . U o . :
Ventilator - | Single suction multiblade. | Single suction muttiblade . 'I;E:EEE : I;i:?::gﬁ
rator fan outer dia. : fan outer dia. : . N s
type . : ventilator ventilator
225 mm 300 mm : :
_ 20 cm 15¢m -
e AGC.RETURN DUGT ] S
i A G SUPPLY _TGT : i N\ D
; RA.ga, -
op . C | m oo
_Lh}_ﬁ__‘ FAN of -+~ : | '____[j 11
- - ) o
o B - - e
2 N _ } T 12 TYRICAL ROOM.OF
) et - = | AIRCONDILIQNING ZONE
Pl | . . . o Ll .
ﬁ _
=
< NOIES T
O DA - OUI_SIDE AR
5.6 = SUPPLY. AlR.
A = REIUBNJE.JB

L— —]
L
|_—-—w;

_HiBAG

P |
Yoo

LN IUMID{SI.M_

1-1_- ‘ROOM_THE nuhsmr_wmmim

Fig. 3

2-4 M_a_chinéry

Iz {COOLINGY
HPA. C__:_A[R SOUC!LHEAJ' PUME _SY5-

1EM__P£3QKAQED_£\I EL_COM[)I

TIONESR.

H.P.A.C. Control Diagram

The layout of thé’mashi_-nes 1ist¢d in Table 2-4, anid 2-5, as based on the layout plah for

the each work process. to be performed within the: main workshop building as "shown

Fig. 0-2, are gwen in“Fig. 4-1-1, Fig. 4-1-2 and Fig. 4—1 3. The yard crane plan for the
steel materlals stock yard is shown in F1g 4-2.

2-4-1

Productioﬁ machinery

The names of the machmes the number requlred and main data for ’111 machmery

dlrectly necessary for the manufacturmg of locomotlves are gwen in Table 2-4.
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Table 24 Machine List of Production Macliinery

EEOR Machinefy for plate work

NOL |  NAME - QrY. . MAJOR PERFORMANCE
- Pl . . 31ie§ri11g xﬁa#hiﬁé | '- 1. 45 t, 3‘,’05651:;1 kS |
) 1 -_Slieari_x_zg:.m?'o:h-.ine | 1 9, '3,0_50 min |
: P; . _ .Nib.b'liilg 'ma(::.liliine ' ) 1 3.2t
P4 _.:-.Me_c‘hani(':.al' pre%s 1 55 Ton, stroko 150 mm 7
IIPS' .. Mecha;iicai'p_réés_' 1. : 1:60 T._o_n,'- stroke 170 nim
._.__P.(’, ' fiydfatl'liq press - 1 20 Toﬁ.‘.. 7
_' p7 Hy'qn;ulic preés 1 50 Ton, stroke 550 mm
Pg " Hydraulic paricher 1 .¢3(’)""
- P9 | _Hydraulic press brake 1 - 150 Ton, Table length 3,000 mm
- P10 '_ Hydfaulic preSS'. B 500 Tbﬁ,.st;(ike i,OO'O rm ' _
PU1 .| Hydraulic press biake 1 80 Ton, Table length 2,400 mm
P12 -:_C'ém'e.r shearmg machine R 32{ . -
"P13 | Grit blasting machine 1| 2;000 320 mm -
: W) 1)
P4 | Band saw i 400 mm
P15 o 31_,:._;;);';}1_'slté5;e;is‘1_1:g'5;_i'11g ;ﬁ_ﬁgline 1 91, 90 '9:(:) mm - |
Cpie | G'lscuttmgmachme 1 1001, 1,500 x 6,000 mm
P Gas ct{ttin:g machifie v 32% 1,500 % 6,000 mm
PI8 | Tum blast machine B m,_ooqg._gt)d mm
ﬁ Pl9 7 thhe L 1ot 1,'800__11i_m.'
, ,_}320_'_- Millisg machine 2 NO.3
| P21 | Veticat iting machine 1| No.3
P22. “I‘_,iftit.lg-_magn‘et; ﬁ 2 1:fro'n
P23 . .l:Jpl-igh‘t_ (:hi]liﬁg maéhine - ' .1 - ¢2_5.‘ - -: - .
_.P24-. S 'Ra.dial "dril'li_.ng.machine B B “L o 950, 2.4 m
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No. NAME oY MAJOR PERFQ_RMANCE
P25 |  Bonch griﬁder | 3 0305 |
_I’727f;u .Gl-oove processor | 1 1,0_00. X 6,000 mm S
: : W) L
P'27.. Annezllinﬁ furm.:.t.:_(:a 1 S5x75m fo; _bbéié _f'rame.
-~ P28 Bogie frﬂmé \;veiding positioner 1 LT
P20 | Surface plate 16 Tx3mxl, 2x3mx 1S
P30 _Uﬁcierframe Welditlgpositibner . 2.
P31 | Goliath drifling machine v | eso
P'3;“ Spot welder : 2 75kVA
P33 | DC Arcwelder: - 10 | 300A
P34 | Semiautomatic Arc welder 30 3004 x 25, S00A XS
P35 Welding pdsiiioné_r 8 1 Tonx3, 2 '_1;(=m X 2 0.5 Tonx 3
-M_PB() ' 'Phos;;hating tréatﬁlent facility 8 1.5x% 1;5' xbmx7 b'at'hes,‘- ]
o _l.Oxl.Oxﬁmxlbath-
P37. ' Gas supply-equiﬁ;ﬁeﬁ_t for CO% éemi- 1 | | |
automatic Arc welder
: (2) Machinery for'machinng :
NO. NAME QrY. MAJOR:.PﬁRﬁéﬁh&AN_CE
M1 | Lathe 1| 2800mm -
M2 | Lathe || 2,000 mm Ordinary type
M3 . | Lathe 1| 2,000 mm N.C. type
| M4 " Lathe “ 1. 7 .1,_500;1m'
M5 Vertical lithe B 1| 1,600mm N
M6 Upright 'qrming i;}aéhine 1 650
| M7 - Radiat drilling .mail.c:hine . i Amm lex'l'gt.h. 3 m :
M8 : _Miilir;,c; m_achineA b _ NO 3. ’
Mo |- Vgrt’ic}n_miliiug machine 1| NO.3
MIO Hér‘izoﬂt:al boring Iﬁééhine 1 | $ 110 |
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NO. . NAM]?. QTY . : MAJQR PF:.RFO.RMANCE
ML (_}Sr!indr_ica_l gringier _'1 & 500 x 2,500 T
M12 |~ Surface plate - "3 2x3m
.MB : I’lanm'néi.ic ma_ﬂﬁﬁe_ : 1 10x2im
Ml4 .La)'rout_ni:;c;_h._iﬂé 1 A 5x8m
_ M_IIS Universal cutter grinder 1
T Mls R Benéh g;rindef" _ 2 ¢ 308
. Ml.’f' l};livcrsal dri.ll grinder - 2 ¢ 3 ~_¢i 13x1-
S . $13~p16x1
Mi8 i _.'Rﬁ_diai'dr'i'mng;machine 1 625, 2,000 ma
M19 |- Sldtiillg machine 1 Stroke 300 mm
e Maéh_i@ry‘for‘;;s'se_.ﬁa'b.ling ' .
o, T NAME QTY. | MATOR .PEREO-RM:ANCE
i Al '-'Béﬁq -s-m;,_ ¥ f:'_ 1 5"’ |
A2 Pi.;:)e cﬁ_ttirig/ threadmg inachine 1- 2 |
(semiautgma@io) ' _
A3 | Chamforingmachine 2| se0
A4 4 _:,C'h_a_mfering rﬁaéhine : 1 [ 1_20
- AS | Pipe lhréé{ding machine _“_3_-_“7 %" . )
iR A6 | Pipe l.Jé'nd.e.r_ _7 1 Right bending 2"
A7 | Pipe ben;iéf i Left bend1ng2——
’_A.'s_- - Pipe Q'e}]_d;r 1 ¢ 100 |
A9 | Welding posi.t.iv_:.)ne; 1 4400, 100 kg
LAlLD W1;re _c.ilrtt'ing.ma.c.h.inc 7 . 1 250;;‘02 ""
All “_w:ir.ingmachiﬁe;('s'gﬁ'ai-éi;ibniatic)' 1 .
Aié Wire gtr'iﬁp_ér | 1| 2s0mm?
| A1z | Somiautomatic Arc welder T
1 Al4d Electric furnace I 200°C
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NO. NAME oTY. . MA_IGR _ PE.I?;F-C)RMANéE'
AlS Painting booth 1 65x25m
AlG Gfit blast booth 1- G.S.x-_ZS m for:b:ody o
Al7 Painting booth .. 1 6.5 x.:9.m for bogie frame
Al8 Gr.it blast booth 1 6.5 x.9 m for bogic ffam.c
. Al19 Painting booth 2 4 x 6 m for parts
. A20 Drying oven 1 L= 15. m fd-r parts
A2l Surface plate “ -2 1.5% IS.m .
A22 | Surface plate | IxSm
A23 Fipe st(i)ckér B - ‘1"“-‘
A2_4. Pipe vise with table 6
A25 | Oil p.ress fo% fitting and bend.ing Vl - 20 Ton _. :
A26 Surface plate i 1 2x3m
A27 Film th.ick.ness gauge 1 |
A28 Colour meter 1
A29 FiIm_cbnira.ction tester 1
A30 Cross hatch cutter 1
A3l |- ..].mp'c'l(?rtrtesier -_” . i
A32 (éonicﬁl .rna:idre! bend tester 1
A33 Paint fﬂm'cu.tter _ 1
(4) Mgterig_l handlis;g quipll:len:t _
NO. _ "NAME QTY. MAJOR PERFORMANCE -
Hi1 Goliathi crane o 1 1Ton,. spaﬂ'G.S m. - -‘
- H2 0verhea(.1'tfa.véil_ing' crahe 5 "3 Ton; span 20..-m :
“H3 i Ovérhegd' tréve]li.ng éral_le ’ | 2 o B 40T0n, spanZB m
H4 : : O\-rer_héad travéliiﬁg crane P _ éTOn,' span 28 m
SHS Overhea(i tl.r_ave.llin.g crane | 1 BE 20 an, span 28m :
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S NAME

Qry.

MAIOR PERFORMANCE

HG6 -

Over'hea_d travelling crane -

30 Ton; -span 28'm _' ‘

HY

Overhead travelling cfane

30 Ton, span 20m- -

Overhead travelling crane

S Ton, span 20 m

| Bo.

‘ T:rbl_i_y"l:“or' parts

10

‘H10

“Trolly for body -

- 20

“HU

F_ork!ift

3

1 Ton

Trailer

8

1 Ton

13

§ :M:itérial stocker

1 set

‘Roller carpet -

1 set

- Total length approx. 300 m

HIS

" Pallet

1 set

'(400ji

HI6

Pa]iet (steel mesh).

1set

o)

HI17

Wall crane

10 sets

1 Ton

Hig |

Transfer machine for heavy parts

1

HI19

~ Load mieter for crane

H20

Trolly for heavy parts’

_20 Ton

L (5) Tesii;ﬁg_é(juipmen_t

NO.

NAME

- :QTY. .

MAJOR PERFORMANCE

Tl

Test ét'and for bogie -

1 set

T2

MG s:e:t_ .

1 set

100 15“{, 0 o~ 750V v_a_riaﬁlc

.

~Axle weight meter for locomotive

12

lST_on_...

T4

- Axle bearing puller .

1set

¢ '1'0 ~ 60

s

Maintenance tool kit for storage
battery '

1set

I 16

Portable standard D.C. amnmeter with

carryitig case and with external shunt

2 sets

2,000 A

1. 17

Synchroscope . -

2 sets

- Oscillographs with re'siél'or.boéc

2 sets

(Portablé photo corder)
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NO. |

NAME

Qry.

9

Automatic voltage regulator

2 sels

MAJOR PERFORMANCE

~10A

~T10

Exhaust gzis tcuiperaﬁre meter’

f2 sets

10~160VDC, 0

-0~ 800°C

T

Function generator =

C1set

" 0.01 Hz~ I MHz

. T12

Low. frequency counter

2 sets

T13

Digital tichometer -

2 sets

" T14

Digital multimeter |

s

2 sets

Ultras_on_i(': flaw detector
(for welded parts)

"2 sets

T16

Strain gaﬁge:'tesiér

2 sets

T17

Load box (Wa't_é:r resistor type)

1 set

1,600V, 2,500 A°

T8

Magnéﬂﬁx flaw detector -

2 sets

k Handy tivpé o

.T19

Re\?ol_utio_n speed _me_t'er‘ _

1 set

Digita.l iype

T20 .

- Electric therniometer

1 set

=20~ 500°C .

T2

Dielectric strength tester

1 set

10kV

22

- Vibiation meter

1 set

T3

“Noise meter

1set

124

“Anemomaster

1 set -

T25

Magne_t stand .

1set

Electric gap gauge

1 set- A

for dial indicator

N(_)n-cc)ntac;t'type B

127 |

Loading gaiige

1 set

for ltf)ad.ing té_si _ B

T28

T29

Water tightness test device

1 set

Battery charger

1 set

T30

" Air compressot

1 set

T31

“Water treafmé_r;t tank

—

1 set .

0~ [0 kg/em?, 3,000 &/min

_ for mixture of anti-corrosion

T32

FM. t'clemet_é'r

1 set

for measurement

T33

Multirecorder

1set’

for long time recording .

C T34

Test benich witli vise

Lt
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C 242 Auxlhaly machmely

The names ot the m‘ichmes the numbei required an(l m‘un (lat‘l t01 all mdchmery

md!rectly |1et.essny for th(. manufacturing of locomotlves are gwen in wale 2-5,

_Table 2-5-

(1) Testing emiipméh; for laboratory

Machine List of Auxiliary Machinery

NAME -

MAJOR PERFORMANCE

calibration

NO. QLY.
Ll - Amslcr s universal material testmg 1 50 Ton
' . machine * . Oil pressure type
L2 Vibration testing machine 1 : },000 kg'ir 3 g
' : Oil pressure type
L3 Vi_5raﬁon testing machine 1| so kgt 100 g '
o : ‘Electric type -
! ~ Impact testirig machine I Charpy.
. LS | ‘Hardness tester 1 ‘Brinell type
) 16 : Ha;dness tester 1 Shore tﬂae
L7 Fatigue testing machi_ne . 1 20 Ton - fax. load
: o : Oil pressure type -
Random vibration
LS . Mic’ros_cbpc 1 % 2,000, Obtical type
L9 -Migroscope. 1 'x 120, Stereo Microscope
CLIO | S'alt;spray_'{csi_iﬁg'-equibnlexlt 1
L | Universal measuring microscope. 1 _ Length" i,016 1 mm _. _
' ' o ' Min. scale = 0. 001 mm -
L12 Three-dimensional precisioﬁ measuring I SR 7_Q0 x 500 x 250 mm
- machine ‘ x) M @
“L13 | Profile projector- 1| - Screen dia. ¢ 315
| L14 | Surface plate of marble 2 800 % 1,000 mm
b L1s | Surface roughness meter 1 x 1,000 - 50,000
116 | Optical indéx table i | Min. scale= 10 sec.
CLAT7 Hérd'hé;s':s"tés:tei. 1 Rockwel type
| Lig | - D1g1talvo!tage current meter for

—~ 28 —



(2) Machinery for maintenance shop

NO. |- NAME Ty, " MAIOR PERFORMANCE S
RI Jig boril.lg nlaclaiﬁe ' 1 1,100 x 840 m'n.l, |

' : ' - Table stroke 950 mm

R2 : UlliVefséi 'grim_ier | 1 Max gitemai dl& 3 1 56

R3 ;lnterna.i-gl;i‘n.d.e.r 1 _ li]t&r]]fll dié. = (;5-1...57"'.0.5 50

R4 | Surface grindor 1 Table size 1 ,2'5'6_5( sob_mm

RS- Ot.)tiga'l If(‘).rmiqg'grindcr 1 'Table size 380 x' l 50 n{m.

R6 Cylindrical grinder 1 908~ ¢ 3_'5

R7 | Jig grmding machine 1| Table size 550 x ?6.0.mn.'1.

R8 NC _éiectric clischarée cutting'_machine ) 1 Miﬁ.’ sé'ale==. 0002mm |

' : o Table stioke 150 %150 mm
RO ‘.Electric 'd.ischarge machine ’ .1 Table size’ 600.x 400 mm
R10 |  High frequency induction hardening 1| SOkW, 160 Kz N
equipment - - i
RI | Gis fﬁméc:e'_ (N, gi9) 1 200V, 12KW, 1,050°C
CR12 | Eleotric furhace. 1 S0 kW, 1,2_00"‘0_,1
: 500 x 700 x 1,000 mm

R13 H;;raulib hoﬂing machine 1 Air p[csshre 2 7 kg}cmz

R14 ] Test-.p.iecé gr.iiglding Inacﬁi_ne _ . 1 . Grinding fo.r.‘mir_rorﬁ surface, 240 rpm .
RIS '.I\_/.li;(::ro-gr.l;'ndé‘r | 1 12,000 rpm
| Rl16 . Electric discharge | 1 Coating thickﬁéss

. : "Max. 30 —-40u .

R17 Bite grinder . I o

RIS A.ir.-ﬁ:émmér- ' P . 1/8';;311

RIQ . Gas 'l‘ur'nf’n.:e. ) N I . 1,200°C |

R20 Overhead t‘_rﬁ.vel']ir_lg crane - I 3Ton, span20m -

R21 | - A'iicoﬁditiéﬁing equ“ipijnéﬁt' 1 Packége type

Room area 270 m?
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(3‘)' Shuﬁting loconmt'ive”and vehicles

NO. NAME QTY. : MAJQR"_ ?E:RF'ORMANC.E. :
V_i: ' _S:h'unii:.lg'locomotive' _ 1 500 HP |
; Vé b :-F_ork-lif.t a ¥ _é-Ton-: P
VB il 'Ba.tfery truck - B 5 2 Ton platfc-)r'm.type. o
V4 | Cargo-truckr .2 _ Dicscl'"]()rl'lfon.. |
| -VS P.i_ck-:u_p:car . | 2 ._ | |
V6 | Staffcar 1
.V’I : Station wagon . - : I
\73 Firé%ig_htihg Car _ 1
“vo | Minibus 2 | 20— 251_130;3.0{13
) V10 Ta:nk lorry 2
(4} '. Gal.l_t'ry ‘crane ﬁlllil-.ot.};;%é _
NO T . NAME QY. MA_J:O_R., PERFORMANCE
X1 Yard éra.r']e 1 15 Toh, ,‘span. 2$ m
‘ include 110 m runway
| X2 : Ihcin_}erétor .l 3:__T.0n/8 hr/day N
X3 -_:"‘._‘Jei_g:hbriclg_c 1 _é;(}.Ton_giom
| xa _Ga_soline stand * i 2,000 kit..
: : portable type :
(5) Niai;hinery for tra;nil;g
' NOL_ NAME orY.. " MAJOR PERFORMANCE
Yr 1 .Maé;hinery for e#e.ré:_ise . ILs
- :_Ee)_:" Tools |
| no.  NAME - QTY: " MAJOR PERFORMANCE
,Z] Méa:j;_l.u.r.iﬁ;iﬁstﬁlnlént, _ l.Ls, A
' tool cabinet -
cutlery
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. Electrical Facilities

Site electucal system o
In order to supply electrrerty to the f‘icrlrtres of the factory substatlon eqmpment
hrgh and low voltage power drst_r_rbu_tron_lrrres, load cent_cre?_and stanctby generating
equipment will be installed in'the factory. Site lighting systems consisting of pole-
mounted - ‘lt'lm'rnaires"wi'ﬂ lso be installed tof'erﬁure' safe traffics of vehicles and
workers, orrt'door'works and security of the factory site. -

"=311bst'1t10n

Substatron will be provrded to récieve eiectncrty of dual 3 phase 50-Hz, 132 kV,

and to S_tep-_clown th_e rocer_ved electrrerty to 1 1 ‘kV for power distribution in the

)

factory. Subétetion cquipment will be installed in ﬂ_uat bank system.

(@)

132 kV equrpment

Mam equlpment on the 132 kV feeder circuits will be installed outdoor in the

substatwn yard and protectron relays and assocrated devrces will be installed

on relay panel(s) in the controI room of the substatron building. “On the

132 kV circuit, SF6 gas crrcurt breakers wrll be provrded to protect the circuit

’ from under voltage, over current, short crrcmt, groundmg or power trans-

former faul’f. '

The locatrons of the metermg outflts and the scope of the constmctron for

power recervrng ‘should be 1nterfaced dnd coordmated w1th the eleetrrc utrhty

'authonty of the WAPDA mcludmg ‘the share of the expenses concernmg the

construction of thé 132 kV transmission lines-and charged to this project.

1.1. kv equip'rn'eﬁ_:_t‘- .

'SWitchgea'rs', relays and other associated ‘devices on the 11 kV circuits will _be:

p_ro‘v'i_c_'ied"' with ehclosurés, and instaliéd in the ‘switchgear room of the sub-

station building. . On' the 117 kv feeder'circuité' ‘vacuum 'type circuit breakers

,:;wril be. provrded to protcct thc crrcurts from electncal shuf-down, short errcurt

“and groundmg faults Secondary feeders of thc breakers will be connected '

through a tie-switch for whlch load break type sw1tch 1s used

The crrcu;t breakers on the Il kV feeders wrll be closed under normal con—.

dition, and the tie- sw1tch ‘will generally be Opened These three swrtchgears will

be- m_terlocked, re., if one circuit breaker onallkV feecler is tripped by shut-

down,"the'tie-switch will be automatrca]ly closed to supply power from another -

o -31-—



~circuit to pOWer distribution lines in the-factory; however, if the tripping is dne

3 to a fault in the power' distribution systems, automatic closing of the tie switch

© 1

(d)

should not be carried out for protection of the sound-circuit.

Low volt‘\ge power service equrpment

_The selvlee eqmpment conslstlng of dlslnbutlon panel(s) ancl tlamforme]s wﬂl g

be provided. to supply kow VOlt"lgO power to the eontrol/operatron equrpment

for the swx_tchgea_rs and to.ntr_llzatlon equipment of_ the substation bu;idmg, :

site lighting systems; and cquipment/buildings in the vicinity of the substation.

The power-to this service eduipment wiil be's‘upplied and branched from each

. secondary feeder of the 11.kV swrtdrgears And low voltage power {o the utili-
.- zation equrpment of the substatron including contro] equipment will be sup-
'plred‘ thmugh power source transfer system.

:Standby gen‘erating e'quipmeilt -

.-"'The generator w111 be pr0v1ded for power sefvices in case of shut-down of

commercrat power supphed from WAPDA or fault on the power dlstrlbutron

: 'systems in the f'lctory

The: generating equipment ’w{u be installed in the switchgeﬁr room. The alter-

_ ' nator will be drlven by dlesel engme and its electric system is 3 phase 4 wires,
SOHI 230»{/400 volts

. The generatmg eqmpment will be provided w;th automa’ue startmg and stop—

ping _sys_te_n_l when, co_m_mercra_l;p_ower-_ fault- _and returning, and will meet the

: .ratihg of continu'ous 10 hours operation.

Ihe generated power will be automatlcally switched from/to commermal

‘ power by the power transfer device installed in the substation, then, the power

'_ will be supphed to the followmg utlllzatlon equlpment in the case of shut-down

of the eomrnercnl power :

i) :Emergency and securlty 11ghts in the adrmmstrat]on buﬂdlng

i) .Flre 1larm and fire frghtmg equlpment .

i) ,Public address equipment B

o w) :Master clock equrpment

. v) __ Securlty hghts for the f'letory srte

-



(2)

3)

(e} Subsidia_ry .equipment

-Subsuhary cqlxlpment w1!l be provrded to’ support and assist the swatchgemq :

'md will mclude relay and operatlon pfmels and battery eqmpment

Relay panel and operation panel will be mstallcd in tlle control room and
' prov1ded to control and operate all circuit breakers and ‘switches on the
132kV and 11kV feeders Operators for ‘hese p'mels w1ll be assigned. In
'.'add1tlo:1 to operatron of the swrtchgenrs they supemse “the posrtlon -of all
éwﬁehgedrs dnd clectrwal concht:ons such as voltage amperage and wattdge

on each feeder.

Battery ecjitibmenf will also be installed in the. control room and provided to
supply DC power for operation énd-'cc’mtrol_of the swichgears, and will consist
-of batteries; charger and br’eak'ers The capacity of the batteries should be _

enough to make at least, one feedmg system after 10 hours shut: down of the

commercral DOWCI' sy St en.

High voltage power dist:rib'u't_ion lines

High v'oltage power disti’ibr}tion lines will be “providcd to"sﬁpply electricity fo toad

ceriters from the substatlon and will be mstaiied in undergromld duct banks. The

system characterrc;tlc‘; of this line will be three phase, three w1res 50 Hz, 11'kV and

ring circuit.

On t-his ring 'di_stributi'on. line, a sectioning switch will be installed to isolate the _
distribution ling in case of fault such as grounding or short circuit, This sectioning

switch will be opened under normal condition.

Load centers and service system for utilization _

Load centers will be r)r‘O\f'ided_to__step'fdowh 11kV di:stribut_ec_l_ 'power'-to.723.0-Y/400 Vv
and to utilize eleetric'ity; and.will consist of .di.s'trib'u'tion panel.(s), transformers and
other accessories. These load centers will be of md001 type and mstalled in the main
workshop building and electric rooms of the admlmstratlon and air etdtron bu1ldmgs :
The electric rooms will be installed with ventllators to control tempcrature use due

r

to heat generatron by the transformers

' The marn workshop will bc clcctrrcal]y sectlonahaed into erght b[ocks dnd low

voltdge power will be supphed from the transformers whlch are intended for each

: mdlvrdual block Bus wires w111 ‘be installed at each block. The utlllzatron power

will’ b_e feeded out from' these-bus W1re_s to every: manufacturing machme groups
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through protcctlon swm,hes Tlns powcr fcedmg system wm prowdc flexible
' .elcutnczty semcc conformmg, to muease ot change of tho 10c'1t10ns of the manu-
facturmg maohmes winch may be reqmred in the future by’ 1lterndtlon of works in

the mam workshop bmldmg

The electr:mty for UtlllZﬂt!O]l w1thm the sw1tchmau s imt located f1t the branch point
'_of the f'tctory sulmg w111 be localiy supphcd flom the WAPDA in low voltage system
and w111 not be s.upphed from the (hstnbutlon systcm of the f'lctmy

Thc capacmes of the fac111t1es of e'lch bulldmg/shed and shop of tho main workshop

: "bu1ld1ng are shown in the following table 2 0.

Y



" Table 2-6 - Electrical Loads

Déscription of Bldgs/Equipient -

| Capacity (kVA)

.. Administrative B!dg.

400

_ Wﬁte; pumps § .:1_5;

' _S.ul.Jst;mt“ion o - _ :50
E'x:t‘-éri:or lihting - ."50
Fﬁ.él i)itmp' - i ;3
Inspection, shuntin:g l"ocor.,.tqugh-up'pai.nting _.:md Wéigﬁbridgé_shed's _ . 20 _
"\./.ehiclc shéd | 20
.Tim'e offiée & lal;;;r bureau . _ 30
‘Cante&n'i ' 30
Air and acetyteng s;ati:;’n 1320
Efﬂuént éreatme'nt equipment 920
Mainshop. |

- Parts gtbrﬁ areés, nlai'n_té;hapce_'& body ﬁ.lr.nish.ing shaps: - (—700)
"'Pa‘i'n_'tiﬁgs,' machinings, ';\;:iring, piping & body furnishing shops’ s (800)
Bogie frame shop, to0f, ¢ab and uﬁde}fraﬁld fﬁbﬁéation shops ' (600)
"Steel cﬁt'(ihé& b.e.h'c_flihg_s_l:mp's. Steél matefial stock :yar‘dl:crajne L : (70_0)
| .“Sl_Jb_to;z;l:;)f mamshop | | 2,800 _

| -th:}] 7 : _ 4,‘145 '
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Site lighting 'system

,Slle hghtmg systems conslstmg of pole mountcrl l:ght w1ll be installed’ for secunty

E ‘of the factory site ancl outdoor works and for t1aff1c s'ifety of velucles and wo1kcrs

252"

-"'.'m thc night. ic l;ght ‘will be p1ov1ded w1t11 a hlgh pxessure sodium lamp due to 1ts_

_-’lngh effrclency Mountmg herght of the luminaire head is generally elght metres.

above the: fmrshed road surface '

Fxteuor hghts mcludmg for crrcular roads out of the boundary wslls of the f-rctory

| wrll be smtched off after darly works in the midmght except heavy duty hghts fo1 '
. sccurrty of the site. These heavy duty hghts rcmarnmg who]e n1ght will be con-

. nected w1th a circuit ‘to wh1ch generated power is {ransferred in case of fault on the

commercial power system

' Commumcahon system

'-"Commumcatron systems wrll be prov1ded for effectrve admmlstratlon of the factory

and for’ atmonncranons in- emergency such as fire or security. This system will

B consist of telelahone:system, _public address syst'em, master. clock’ system and fire

admmrstratlve bulldmg The telephone master equrpment wﬂl mclude EPABX .

'alan'n system'.

EPABX telephone system

.:. LPABX (Electronrc Private Automatlc Branch Bxchange) telephone system will be

'_lnstallcd for ‘communications’ among-_ott_lces of the factory or with an outside

subscriber. ”’_I‘-he ftele:phon_e systems will consist of extension telephone sets installed

-“at each office and  master equipment installed' in’. the - telephone ‘room of the

. swrtchboard attendant eonsol batterres and cha1ger

' 7-‘.Extensron telephones wrll also be mstalled at kcy pomts for secunty in the factory

'srte and provrded to commumcate between the guard statron and a patrolhng guard

Capacrtres of the LPABX telephone systems wrll be ‘of 120 cn’curts for extensron

' “f"lmes and 20 crrcurts for trunk lmes

'The trunk lme cable leadmg -in to the faotoly wrll be furmshed and 1nstallecl by the -

.publrc telephone utlhty Then scope of the constructlon and share of the expenses

to recerve the telephone services, whrch are charged to this pro;cct should be inter-

fa(,ed and coordmated w1th the' telephone utrhty



(2)

3)

Train operation telephone -

As the incoming track to the: factory is branched off from the railway main line

: between the RISALPUR and RASHKALI stations, traln _operation telephones will be
.installed at both st’ntrone swrtehman hut and admm1strat1ve office to ensure s'rtety

- of train operdtron and blockmg of t]us sectron and the siding.

For thm ielephone systems, magneto telephones wﬂl be empioyed and exsisting

te]ephone transmission lines will be used between both. statlons

Public address system

Public eddre_SS system will be _'prov_ided ’tol.-a'nnounce:from admiinistrative’ office in

ordinary'or' efmergency- occuren'ce of fire, and to-dispatch to. patrolling guards from

. the. guard station in. emergency, and ‘will con31st of amphflers operatlon panels and

Speakers The amphflers w111 be mstarfed at the telephone 1oom and:main workshop

burldmg, and thc operatlon panels w1l] be mstalled at the adrnmrstratwe othce and

' guard statron And the speakers w111 be prowded at edch otf1ce workshop and -

several pomts outsmie butldmgs to recewe 'mnouncmtlons at dny whete in the

. factory

_ Pnncrp‘tl performance of the components is shown as follows: -

(a) Amphfaers I,

o] Number of output circuits: min. 3 circuits

O Output power: _ o min. 100 watts
© Number of input circuits; . _min. 2 circuits

(b) Operation pancls .

‘0" Nuniber of operation circuits: *~  min. 3 ¢ircuits

| (©) Speakers

o Input of trumpet types o min. 15 watts 4'

o Imput of dynamlc types: < min. 3 watts
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Master clock system

Master: eloék ‘system will be p:roVi'ded to keep work: time schedules and thus to
mcrease efflclenoy of works Comparmg wrth the case ‘that clocks aic’installed mde—
pcndently, thls systcm can eliminate variance of tlme 111([10'1t1ng on'the 1nd1v1dml

clocks.

The master clock system wr!l comprlse a master equlpment mstalled at the telephone '

' room and sldve clocks The stave clocks will be mstalled at ‘each’ OffiCB 'md work—

", $hop, and they are driven by a 30-second pulse synchronizing signal.

: o)

Fire:: alarm‘ s'ystent '

B -Flre alarm system 1111k1ng to frre f1ght1ng system- w1il be provrded to enable flre

A llghtmg at: early perlod through early detectron of f1re and to ensure safty and mini-

mlzatwn of damage due to fire.

_Thrs system w1ll cover the admmrstratlve bul]dmg, mdm workshop burldmg and

'othcr offlco rooms or bu1ld1ngs in w]nch employees are workmg, and w111 consrst of

' *centrahzed,aiarm pauels comblnatlon boxes and detectors Centrah?ed alarm

2-6

2-6-1

panels will be 1nstdlled at the frre stat1011 and guard station to mdrcate a burnmg up

' bmldmg/scctwn wtth bell alanmng Combination boxes will be locally installed in

each bu:ldmg and workshop, and provrded with an alarm bell locatlon lamp and

' pushbutton sw1tch to send burning- up s1gnal to the central alarm panel

Utility Service Facilities. . -

“Water Su p'ply"system'

Fire hydrants msrde the factory w111 be arranged in such a manner that a honzontal
distance” from each. locat10n of buﬂdmg fo- the fne fightlng hose connectlon is

less than dbout 50 ‘m. It is atso pldnned that' the dellvery pressure is more than

2.5 kgfem? at a noz7le trp and the dehvery rate 1s miore than 350 l/rmn when two

fire hydrants are used snnultaneously Bes1des the water supply piping network to
each water consumptlon pomt is’ planned in each bmldmg Two dccp wells are also
planned These are’ shown m F1g 6-1:1: The clevated water tank has a capac1ty of

50 m R w1th '1 height at 27 m. The prmcrpal water supply pipes w111 have 9150,

qbl 00 and ¢80

. 'The elevated water tank is shown in Flg 6-1-2.
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= 0~ Q0

Drainage system
Drainage of rainwater
The rainwater flow volume is calculated as follows:
e L 1-CA
| Q= .6 x 106
‘Rainwiter flow. volume (m3 /seé.)
Rainfall intensity (mm/h)
Flow rate - '

.Water catchmen area (m )
Yard atea A = 154 000 mz'

Area A o Flow rate |

~Roof . . 32000m? - 09
Pavement surface . - . 34,000m2- - 07 -
Soil (including green) 88,000m2 0.4

* Rainfall intensity: (assumed ag I= 10(} mm/h)

T he yard was d1v1ded mto 18 parts (51x longltﬁ'(.i:iir-la_l'lyranﬂ ‘three transversely) to

calculate the flow volume.
The drainage capacity was calculated according to the Manning’s formula:

'.Qza'Qz

Q = A '-iv_
Q Dramage capac1ty | _ .— | - m_:':‘__/.sec'_.
Q. ,Allowable water passage rate ._m:‘ /sec.
o :  Allowance - S
A rDrainagc“ssctioﬁaj area” " m?
V' ;- Mean flow speed ' . _"mlse.c...r :

- On_the basis of .above calculated .r_ésulit,_ the pipe with $450 to ¢1,300 (partiaily

U-shaped .guttsr) will be used. The track and passage way will be provided a gutter

on one side and the gatter will be connected to thc-dfainaéébip_é.

The drainage pipe plan is shown in Fig. 6-2.

Sewage from tmlet etc

_ bcwage w111 bc d;scharged into the dramage guttcr after treatment in the respectwc

sewage dlsposal tank. _
—39 —
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Water treatment facility -

Quality of underground watet ut'ili?ed in the f'u,tory is as shown on the Table 1-1,

and it -is’ not suitable for drmkmg, so it is necessary to provide water treatment

facrlrty to rmke it surtfrble for drmkmg

'Load on water treatment facility -

Lo_a"d'on' this facitity will be as follows;

@

)

{c)

Colony - - o y L 600m3/ddy' '

5 houses x 5 persons x 0.2 m3/cl‘ty/person x 1. 2)
Factory . . . . - 140 m3/day
_ (Reter to the Fig. 4 dud Sec 2*6 4) ' '
Flushmg water of tlns facility T " 80 m?/day
Total - S - 820 m?/day

.Perforr'nance of oeep-\vell :pu_mp and water feed pump

.Deep—w'ell pump '

Thrs pump wril be oper'\ted for 10~11 hours in a day to draw up well water of
820 m3/(1ay §

820 rn3/11 hours = 80 m3/h

So 1t i reqmred to have a capaelty of 80 m:" /h

‘Water feed pump for colony

“This pump is used for lrftmg water to the elevated tank for the coIony [t will

be operated 10 hours in a ddy to feed 600 m3/day of water
600 m3/10 hours = 60 m3/h R "

: 'So it 1*; requrred to have a capacity of 60 m3/h.

Water feed pu‘r’rip’for _factery o

'_ : Thls pump is: used for lrftmg water to the elevated tank for the factory It will

. 'be operated 5 hours ina day to feed 140 m3/day of. water .

140 m3/5 hours 230 m3/h .

“So it is requrred to hav_e a eapac1ty of 30m3/h." "

The treating (:apacity.of this facility is 820 in? /day; as m_entior_lledr above, and co- .

' agulation and high speed filtration sjs_teru will be adopted in this' .facili'ty. Urrder- '

~40 —



264

cground water which will b_e treated.throu'gh _' t_hié- trcétmcnt .facili'ty will have the

quality to satisfy "_such water quality standard as ShOth below.,

pH 58~ 86,
Turbidity " not more than 2° -

Colour not more than 5°

._Fl-ow sheet of-' this facility is Shown on the Fig, 6-3-1. Underground watcr will be

drawn up fo the water reseivoir by the pump and alter that water will be tre'itcd
throu;,h the process of coaguhtlon ancl flltranon and flow into thc filtered watcr

basin. T11_1_s tle_ated watel will be fed to_ the colon_y and factory via each’ clevated
tank, ' '

Overall dimension of this treatment facility is as follows; |

(a) ' Amount of tfczttéd feed water 820 m?/day
(b)' Tredting capaclty - e _ 8'0.1_{13 /h
(c) Volume of watertescrvon’ R ‘1.,200_”m3'

(amount of feed water X 1. 5)

Water in' th]S reservou will also be used for fire ﬁglltmg in an emergency

(d) F11te1ed wate: basm _ S 50_0 m

Plan of tlns faclhty is shown on Flg 6 3-2 and the undcrground water tank is shown
on Flg 14. :

Efﬂuent treatment and recyclmg facnhty

This fac1hty is f01 trcatmg ancl recychng water drained from factory Mass baiancc
of water utilization is shown on hg ‘4, and flow sheet of efﬂucnt treatment: and

recychng is shown on Flg 6-4-1.

Water treated'through this faci!i_ty will have the quality to__satisfy follo'wing-watef

. standard.
pH S 6.5 ~ 8.0 |
) Turbidity - _ | not more than 20°
Totat hardness S not more than 120 mg/l
_ R051duc after vaponzatlon o not morc._tha_n 250 mgfi
Chlorine o ~ not more than - 80 mg/l

However water which is dramed from steel surtacc treafment w1ll be treated ‘inde-

pendently and dlscharged to the river through a guttcr In this case this dlscharged
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" water will have the quality satisfyih_g such water qu_ality-:_s't'ahdard as shown below.

H

pH - .58 ~ 86 |
Soluble Fe . -not more than - 10 mgfl
Zn. R ‘ . not morc‘ﬂiéin.. 5 megfl
.;SS o o . not more than 200 mg/l

Amount of water utilized in the factory . '

‘Water utilized in’ 't'he”f‘él'ot'ory‘ is devided into tW‘o ‘.'célt'egOrieS' water to be used for

living and for mdustml use. The: amount of ‘water- ut;hzed in the factory is esti-

mated as below in 1ccordance with these categones

(a) Water for hvmg '

D

_Amount of c]ean water

For dmmg room (2 places: admmlstratlve ‘oulldmg and canteen) 16 m® /day

(889 pelsons x 0.03 m3/person/ddy X 8 hours/16 hours
X 1.2-16 m3/day)

:For hand washmg (12 placcs) o o 5 m®/day

(889 persons X°0.01 m? fperson/ddy x 8 hours/16 hours -
x12= 5m3/day) ' S '

For shower bath (5 places) - 5S4 m? [day
(889 persons x 0.05 m? /person/day x 1. 2= 54 1113/(13y)

Total e 75 m3/day '

Amount of recycimg water (Regenemted water through pnmary and

_ secondary treatment process)

A part of water treated through primary and secondary trcatmont plocess is

used the followmg pm pose

Toﬂet (12 places) ' I 27 _1113/_(|ay _
(389 pcrsons X 0 05 m3/person/day %8 hours/16 hours = '
x:1.2=27 m3/day)

- Watering to thc plants .. : . ' 50 m? /day

(104 000 m2x 1/10x4mm/dayx l 2 50 m3/day)
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- {b) - Water for industrial use.

;_)'

' Cooling: water of the engme

_ coupted Wlth generator for -

Amount of clean water

'Watcr sup;ﬂ'y' to meet a deficit of cooling 'tvatef
-ot the air compressor - S _ 42 m?3 [day

'(Ten percent of the coo]mg water will be vaponzed ina d'ty)

Coo]mg water of the engine

on. the locomotwe o (').9'1'11_3/day. )

24m3/dayx 1.2

emergency a _ - 0. 5rmg3 /day =3m’ /day

‘Humtdzflel for air COIldltin’liﬂg 1 'm3 /day J

A supply to meet a deficit of. water for mdustnal . _

use in the factory o E S © 20 m®/day
.' Total. o : _:- S : 65m3/day

The ma;umum rate of recychng of regenerated water w1ll be 50~60%,
and so 110~90 m? /day of clean water- will ‘be supplied comiplementally -
: m-the_case of treating 220 m3 /day of effluent in a fine day.

“To supply this amount of 'watét' 100 m3/day of clean water, explained

below will bc used to prevent detenoratmn of the quahty of water such as

gradual mcrease of salts.

(ﬂushmg water for water treatment tacﬂlty 80 m? fday)
+ (clean water 20 m3 /day) = 100 m3/day

. Utilization"of-regenerated'water (tertiary treatmeﬁt)

W'lter treatcd through the tertiary treatment apparatus will be used for the

fo]lowmg purpose

Water shower in'the pamtmg booth e :' _ 20m? [day
Grlt blastmg _ ) 10 m* /day
_Cleanmg after phosphating S '_ S 30 mB fday
C'_enjéfati.on"of _acé_tYIerie 'ga_'s' : 20m®fday
* Water proof test and others ' o 20 m day
- Total . ;'_ o B c 100 m* /day
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(2 Outline of the fuclity |

":Flow sheet of th1s facrlrty is shown on F1g 6~4 1, E'fﬂr{iiert‘t is collected in the bip‘e

. =buuecl unclelground and fiow mto the efﬂuent water holdmg tank for a while and

thcn forced to ﬂow into the receiver- tank In the receiver tank primary treatment '

th'lt is adjustrnent of amount and quahty of effluent an(l ﬂoatatron and-sédimenta- -

_Vtron of suepended solid are carried out:- - Aftér that water i 1s dehvererl to the second-
sary tr_eatment:apparatus to trap coagulated s_uspend_ed SOlld by flocculation’ process.

A part of treated Water; ot this Estage_, will be used for toilet and for watering to the

S plants' ' Rerua.ini'rig'\af'ater wﬂl Be" de}ivered'tO’the'ter’tiary t'rc’attncnt apparatus'to be

| treated through sand frlter and absorptmn tank of actwated carbon and reused for

mdustrral use.

- Plan of this facrhty is shown: on Fig. 6-4-2, detaﬂ of the eoncrete tank is shown on
Fig. 151 152 1-5-3.°

Outline of the facility is ae'felie\ae. '
(a) Ef fluent treatm_ent facility
i) ~Primary and secondary' treatment facility

" Effluent to be treated thl'etlgli this.-faci]ity is a's'féiiotxié;

:Dramage after mdustnal use - 120 'm:‘f'/day
' Flushmg water- of water treatment facrhty R 80 m3 /day
:Flushmg water of tertlary treatment facrhty' R 20 m? /day
Rain fall on fuel supplymg track . - - - 60 m®/day
"Total (on: ramy clay) T - ‘286 m?/day

‘Thrs facrlrty wﬂI treat thrs amount of efﬂuent in 7 hours'in a day, so the

'::capacrty of rt- will be 40 m? /h. o
- Secondary treatment facility wrll adopt floccu]atlon inethod which is suit-
: able for treatmg oily water, S

, ii)_' Terliary t_réatment f_acility:.. :

The amount of water to be trea_ted through this facility is as follows;

R'ebye!iag v;_rater.'for :irrdus.:t'ri'_al use . 100 m3/day -
- Flushing water for this facitity - 20m?3/day
Total . - ' o 120 m?/day
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. This_ facility will treat this amount of water in 6 hours -_in'a day and so it is
- _required to Nave a capacity of 20 m3/h. Treating system of this facility
_ contains “filtration” and “ab$orp_ti0‘n by activated carbon™ process. '
i) Sludge treétmcht fé-.cility _ '

An_lbi'mfc.-of sll}dge ‘genierated in a day is ﬁss_thned to be 17.2m?/day and it
-~ has '9_9.4 % Of-walé;- in 'it.'.A_fter_ condensed in‘astate of-1.42 m* of volume

" and 9'2%_0f water content, it ié'burnt up in incinerat_or. .
The _in(::inerator, will operate 7 hours in a day so it is required to have a
capacity fo incinerate'ZOO'kg of ‘sludge in an hour. Type of incinerator
will be a rotary kiln which is suitable for tl'eating-water contained sludge. _
- (b) '-'R'e;;).rcling' wzﬁef pun{p
i}~ Pump for the water from the secondary t'_r‘ea'tmen't facility
Amount of water to be dealt with this pump is as follows;

Watering to the plarits . © 50m?®/day

Toilet .77 S .. 27m?/[day
. Total . _ o o 77 m? [day
' - = 80m®/day

The pump will deliver’ this amount of water in four houirs and so it is

required to have a capacity to deliver 20 m? of water in an hour.

i) Pump for the water from the tertiary treatment facility

Amount of _ wa‘fér to be dealt with .tlli_i.s punp is as follows:

Recycling water (for industrial use) 100 m?/day
- Flushing water 7 § : 20 m3 [day
Total o : o  : o . 120 malday' :

The pump will deliver' this amount of water in _fouf hours and so it is

réquired to have a capacity to deliver' 20 m® of water ift an hour.
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2-6-5 Compressed air piping -
Comprcs'scd airis used in the'following work,
{a) Grit bldstmg and pamtmg for body ‘
b) Gut blastmg and pamtmg for bogle frame

: (c‘_) Pamtmg for component palts :

(d) Pneumatic tools -

Fig. 6- 5 shows the alrangement of the air piping and 1ts apparatus to supply com-
pressed air to the air consumptlon pomts
© (1) In‘order to calculate total amount of air consumptlon ‘air consumptlon rate of an air

‘blasting nozzle and' pneumatlc tool are estimated as below

(a) A1r blastmg nozsrle _ N
3 mmqb s 0.5 m3/min .
5 mm¢ N 13 Iﬁj./]ﬁi_r_l .

(b) Pneumatlc tool. (Impact wrench)

6 mmg: : 0.3 m3 /mm -
9.5 mm¢- ) - 075 m3/m_1n
16 mmé . 115m3/min

19 mm¢ S - . 1.36 mi/mi_n _
: 22mm¢" S o 145 m#ﬁﬁn -

(2) Air 0011SL1mptibn': cf eecli wofk is caiculated below.
(a) Air cosumptlon for the work related {o body

- Grit -blastmg booth R 6m X 25 m .

3 mmg X6 nozzles 05 m3/mm X-6=3 n13/mm
5mm¢ X3 nozzles 1.3 m3/min X 3 =3.9 m3 /min

{b) Aif co’nsumpﬁo_n for the work _related to bogie frame

Grit balsting booth. .~ 6m X 8m
3 mm¢ [ 2 nozzles 0.5 m3/min X 2= 1-1113/mi_n

5 mme [ 2 nozzles ' o 13m3/min X 2= 2.6 m3 fmin

{c) - Air consumption rfor- the: work related t_o_ component pafts painting
P_a_iﬁ_tiﬁg booth  4mX6mX?2 booths

3 mmé X 4 nozzles X 2 booths -

- 0.5 m3/min X4 X2

=4 m3/min
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~(d} Pneumatic tools (Impact wrench)

_ Number of branched down pipe for air outlet valve to connect with prneumatic

tool - D S 98
6 mmeg SR 0.3 m3fmin X 32=9.6 m3'/nﬁn
9.5 mm¢ © - 0.75m3/min X 24 = 18 m3/min
16 mmtﬁ 115 m'3/mih X 14=16.1 ll]:;/!nill
19 mmgp B - L 36 m3/m1nX14— 19 m3/mm
22 mhlq). o _ 1. 45 mﬂ /mm X 14 20 3 m3/mm

It fluese—a_re_ used ,éila1ultzl.11.eously, 14.5 m3 /mm- for “air blastmg, 83 m3 /min for
pneumatieteols a'nd. t'(')tally 197.5.m3/min of air is neees'sary. But. these are usually
not used Slmultaneously, 10 the real air consumptxon at one tnne is fissumed to be
'1b0ut 30 % (average 15~18 sec) and 20 % (averdge 10’“12 sec. ) of above value
tor air blastmg and pneumatlc tools respectively. That is, total air volume needed
. will be as follows (14. 5 m3/mm X 0.3)+(83 m3/min X 0. 2) - 20.9 m3lmm '
Therefore it is sufflelent to install two air compressors havmg each capacity of
10 m3 /mm for supplymg compressed air to the factory, beeause on the peak load
two of these are operated together wh;le one of them can be stopped whcn the
air consumptlon it not more ‘than 10 m3 /mm

But c0n51der1ng for trouble and repair which may occuron the air compressor,
mstallat:on of another one is desirable and finally three air, compressors will be
met'llled on the factory

The performam,e of the air compressor will be as fo]lows

Delwery pressure 7 kg/cm?
Delwery air volume more than 10.m3/min
“Installed riumb_ef 3 (one out of them is spare)
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2—646 Ac'etylene gas generator and piping fer d'eliirery _

It is harcl to get soluble fxcetylene at Nowshela distuct S0 the acetylene gas l,ene:a-

tor w1tll ca1b1de 1s adoptcd to obtam acetylene gas

Acctylene gde is usecl for the tasks shown on the foilowmg

(1

(2)

(3)

(a) Gas copy cutting of steel platc
" (b) Otlier gas cutting and gas welding.

Acetylcne gas COllslllnbtion_ for each task is assumed as the following;

(a) Gas wcldmg

on an average per |’ meter | - 560 1/m
(b) Gas cuttmg T ' : .

plate’ thicknees 100 mm o 1,000y

"plate thickness 32mm 600 /hs

From the above data acetylene gas consumption per houi is as follows;

(a) Acetylene gas consumptlon per hour for gas weldmg
560 1/m X 10 m/day = 5,600 1/day = 1,000 1/h - -

. (b) Acctylene gas consumption per-hour for ccpy ‘cutting

(1,000 l/h/nozzle + 600 l/h/hozﬂe) X6 nozzles =9,600 1/h
= 10,000 l/h

Therefore, total acetylene gas consumptlon is 11 000 1/h

1 000 1/h+ 10, 000 l/h— 11 OOO l/h
Capac1ty of £as generator : _ ]
The maxmmm consumption of ecetYIerle gas is assumed to be 120% of above
value, then the capamty of gas generator is required to be 13, 000 l/h

ll 000 lth 1.2% 13 000 1/h-

“The gas reservoxr w111 have a. capac1ty to hold the amount of gas generated

minus. those of consumed so it will be as the following.
13 000 l/h—]l 000 l/h = 2,000 1/h

: From thesc data mentmne(l above, _acetylene gas generator and plpmg w1ll

:be declded as. follows

' (d) Acetylene gas generator

Statlonary type medlum press,ule gds generator .
* Capacity’ ‘ T 13 mA
. Number of.Set" o A . R 2
 (one of these is for reliel) o
(b) Reservo;r

Capacity -~ o 2.0 m?
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4

{5)

(c) Piping
__Flg 6 6 shows the pxpmg
: SCth‘lth dmgram t‘;om gas generator to thc safety dev1ce on the dehve1y

value at the end of the piping is shown on the followmg

| Gas generator] — e Gas resewou

. l—> |Safety (lewce] ICleanell — 1 Plpmg }-]

L—>' l Safety device on delivery valve I

Necessary amount of carbide
Amount of '|cety1ene gas generated from 1 kg of carbide is as follows.
1200 1/kig : '
Mammum amount of acetylene gas used in the main shop is 13 m3 fhoas
menttoned above. It is. assumed that acetylene gas is used in 75 % of ] hours

in:a ddy and the average. consumptton of gasis assumed to be 60 % of max.

'eonsumption. Therefore, the avet_age gas constlmptlon in a day is,

13,000 1/day x.7 x 0-75’ x.0.6 = 41,000 1/day

' Necessary amount of ealbtde used jna day is,

41 000 llday 200 llkg 210 kg/day

. Usually, carbide 1s dehvered in a drum (220 kg) or in a small can (20 kg).

That i is, in an average one drum of carbide will be used ina day.

'Carb]de residuc

& Amount -of carblde res1due after generatmg acetylene gds is about 1 m3/drum .

' of carblde As the amount ~ of ca1b1de used in a month is 5,500 kg, so the

o volume of carlnde res1due containing water wﬂl be 25m3 fora month

The (,drblde resulue from the generator is settled in the water of the pit to

be d1schargecl

g —Carblde resmlue p1t has three tanks and. in the upper most tank carbide re81due _

is settled naturaliy, and surface water which contains no suspended sohd is
flowu down to the next tank by turns. Carblde res1duo settled on the bottom
of the tanks is removcd out at mtervals of I or 1. 5 months

Two. series of pit will be constructed to be able to do removal of carbide

- residue in every other month.

“Outline of the pit is shown on Fig. 1-6._ -

. — 50—



2-6-7 - N-ltm'il gas piping and its fixtures

SUI NORTHERN GAS PIPELINE CORPORATION w1ll conslruut low pressure
natural gas plpehne (2 kgfem?) to the factory from SUI Gas Station in Rtsalpur "So
the dlstrlbution of the gas piping in the fat,tory will be branched from the pipeline.
Natural gas will be nsed at such places as shwon on the fo]lqwmg;

(a) Annealing f_urné_ce_fbr bogie ffame éhd‘forging furhacein maintéhancé shop

(b)  Gas l‘aﬁgcs in .adm'inistrative- office, foreman’s office and cantecn

(c) Fuel of the bo;ler for phosphatmg treatment

(d) Heater in winter season at foreman’s ofﬁce clinic and tlme office

(e)_ Incmerater for sludge d}scharged from effluent treatment fa0111ty

(1) Characteristics of natural gas

Calorific value | 10,000 ~ 10,500 Keal/m?
Pressure _ = 80 ~ 120 mmAgq
Specific gravity 058

(2) Gas consuniptibn
(a) Annealing furnace for bogic frame

Insidé dimension o 4mx7mx3m
No. of nozzle o o T8

(_t"our nozzles art_aing’é‘d %ig' Za_g on each Side)
Maximum gas consumption for a'nbizie - 40 m? /h

‘Total gas consumptioﬁ ina day_ . 0 320m?/h
(40 m3/h x 8 =320 m3/h)
(b) Forging furnace in maintenance shop
No. of nozzle " - _ R S
Gas consumption'in an hour o 40mPfh
{c) Gas cor.lstlmbtibn of the b_oiier for phosphating treatment

Volume of the phosphating treatment b'ath_
15mx L.5mx6m xS baths = 67.5 m?
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in of_dei' to raise the tcmpe_ra'ture 20°C of this volume of pho‘spliate, the neces-

sary gas amount is estimated about 64 m?fh

_(ﬂ_) . G.as range
'I:arge"t}:i_p:c‘_' o _ . 2 _
. (Diﬁing_rdom’ in administrative office and _cahtéen) B
Sinall "typé: .

{Clinic, for_eman’s office (6 places), coffee shop, time office and garage)

Large type =~ - ' 485m°fhx2 =97 m3/1_1 :
_Small type : . 0.84 m*/hx 10 = 8.4 m?/h
“Total - o _ 19.1 m3/h

(e) Office heating _

;_I‘n'qtz‘;.ir_ﬂoor area for heating | _ _ 95.0711.12_ .
Heating load | | 175,800 Kcal/h
Gas consumption in'an'hour 17.5 = 18 m*/h

From these, overall gas consumption is about 461.1 m? /h.

{(3) Gas pipihg

‘Gas pressure in_:.t__h:'e branched pipe is 80~120 mm Aq and diameff_:r of the main pipe
is 6 inches. “Arfangement of the piping is shown on Fig: 6-7.. Following formula

is used in calculation of the_diameter_ Q_f t_h¢ piping.

© . U fH x DS ,
_ R i -
Q : K S x L ”(m. /)

.where,. _ :
o Q: ‘Gas cbnS@lmption. m?/h
Ki Afactor 07055
H: Pressure drop ' ' mm Ag
L: '-Le;ﬁgt.h of pipe m
Inside dia. df pipe cm

T Specific gravity of gas - ... 058 .
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- 2.6. 8 Puel supplying equlpment and pnpmg

._ThlS eqmpment wnll be mstailed 1o store 'md supply fuel 011 used for tost mnnmg ot :

~diesel elcctnc locomotwe and for: operation of E;huntmg locomotive.

Ty _Undergrouﬁd"fue] oil storage tank "

The oil Vstera'ge tank will be laid dndergrbun“d and it will have the capacity to be'i;ble

to hold sufficient amount of fuel oil to be supplied to the _diesel locomdt_ive_s for.a

month.
{a) Assumption ef fuel oil consumption for a month
i) Fuel oil consumption for test running |
It 1s assume':d! tliat,

-MNumber of _'10comoﬂv'e?perfonni;ig test run for a mbn_th

s

Nu]’hber of days required for test run for a locomotive 5 days
_The operation time Qf engin_e'_is al;’;o_ assumed to be as follows;
Operation time in rated output - 2 hours
Operation time in idli_ng 2 hours
. Therefore, total operation time for a month is as follows;
" Operation time in rated output . 20 hours
(2' hours x 5 daysk 2 locomotives = 20 hours)
Operatlon time in 1d11ng _ 20 hours
- (2 hours x5 davs X 2 locmnotwes = 20 hours)
Fue_l oil consumption of 'engine is assumed to be as follows;
Operatlon in rated output
2,000 P | 0.24 1/PS/h
Operatlon in idling IR o
700P8 R 0.24 1/PS/h -

. Therefore the fuel 011 consumptlon for test rumung for a month is about

13,000 1. T
(0.24 l/l’S/h x 2,000 PS x 20 hours + 0.24 1/PS/H x 700 PS
20 hours = 12,9601 = 13,000 I)
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: iii)

Fuel 0il consumption for shunting -

- Operation time of engine is assumed to be as follows;

" Operation fime in rated output S e 0.5 hours
Operation time'inidling .~ .~ ... . . . 0.5 hours

* Fuel oil consumptio'u of engine is assumed. to be as follows;

Opemtxon in rated output

500PS 7 Bo4ypsh
Operatlon in. 1d1mg - o _ .
uses - . 0.241P8/h

'So the fuel 011 consumphon for shuntlng for a month (24 days) will be
.12, 0001 '

(0 24 l/PS/h X 500 PS x.0.5 h x 24 days + 0 24 1/PS/h
X175 PS'%0.5 h x 24 c_lays =11,944 .= 2,000 1)

The amount of fuel 01] to be replemshed to the locomotwes when they are

leavmg the factory

When diesel _eiec'tric locomotives are léaving the factory fuel tanks of the

'Ioc'0m0t'ive_s are fully supplied with fuel oil and it is assumed that the total

: amount of 'fuel oil réplenished for a month will'be -

70001)(2 = 14,0001

} Where a capamty of fueI 011 tank of dleqel electrlc locomotwe is
7 000 l ‘

F rom the data menﬁoued above, fotal conéumptidh of fuel oil is as follow;

113,000 1 +2,000 14 14,0001 = 29,0001

(b} 0utliné of fuel oil s'to'rage:tank '

: The capac1ty of underground fuel 011 storage tank is requued to be 40, 000 1
'from the '1b0vc mcntloncd data and two 011 tank.‘, of 20 ,000 1 w111 be laid in a

(2) 'EQuipmeut for fuel oil delweryplpmg .

The pcrformanw of oil fllter and 01] supplymg pump w1ll be such as they can supply

-oil to the fuel oil tank of diesel electnc locomotwe havmg a Capacnty of 7,000 1.
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Measuring instrument to measule thc 'unount of fuel 011 supphod to the fuel oil tank
of diesel electric locomotwe will be. 1nstalled on the fuel supplymg track. The plan

' cof fuel supplymg, cqmpment 'md p1p1ng is shown on thc Flg 6 8
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'DETAILS OF CONSTRUCTION SCHEDULE

“To commence the operatlon of Iocomotwe manufactuung f%tory hom the beginning of

1987 the construction’ w1ll procu,ci through the foIlowmg phascs

(a).
(b)

(¢)
()
(c)

(O
(g)
(h)
€y,

0}

Procurement of ldnd and grading

Laymg to track for carrying in construction materials

_‘-l‘emporary provision of access way, water supply, etc.

Procmemcnt of imported materials

Construction of yard - cmne for unloadmg and stormg of matenais and machines

from wagon

- Construction of building

‘Construction of utility service facilities

Con_struc_tio_ﬁ of site electrical system
Installation of inachines

Insta]Eatioh ot"liéhting and telecommunication sys:tem -

Details of construction schedule are shown in Tabie 3-1.

or all bulldmgs of the factory, the ‘main workshop building should be completed as early

as possibie because the machinc installation, electrlc work utility service facilities of tius

buiiding requlre conmdelable work period.
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4

 DETAILS OF CONSTRUCTION COST

4-1

42

4-3

Gencral

The unit pnce of each woxk was: calculatc(l on' the ba31s of fundamental price elcments :

such as labour. cost; mdterlal equlpmcnt managemcnt cost ploﬁt etc. These unit

‘ pr:cc@ were based on the dlstrlbutlon gconomy condmons as of July 1982 “The

local pncc W‘lS applicd to those ]tBHlS procmablc in the region. The comp031t10n of

-forclgn currency and. local cmrcncy in each unit price was determined accmdmg to the
'followmg Cl‘lSSlflC'lth]]

' Prjcc :compomtxon in fmclgn currency':

— Purchasmg cost of nnportcd machmery and materlals
— Wage of spcmahsts

Management cost and proﬁt of forelgn compamcs

PI‘]CB compomtlon in local currency

- Local matenals
— Wage of local employees

= Management cost and prof1t of local comparues

- Commodlty tax
“ Quantity of each work was _cél0111ated on the basis of preliminary design.

. Analysis of Unit'Cbst

_ Thc umt cost of each work was calculated from thc Iabour cost material cost etc
.w1th due consnderatlon on the local .conditions, The conversion of cost in forelgn

- currency portlon to that in local currency was made with arateat 1 Rs ="¥21 585

Construction Cost Estiniate '

Table 4-1 shows’ thc net construcnon cost excludmg contingency, cost cscalatlon

and Import charges
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Table 4-1  Net Construction Cost -

o Ui_ﬁt: Miliion Rs

tem : EC DC,
Land acquisition 5.90
Civil 195
'I‘riack 1.18 478
Coloiy | 9335
Building 27.08 ]45.63-‘:“
Production ﬁiachiﬁery_ 131.16 6.40 ‘
Auxiliary machinery _ 5(_)_.96 . 2.20 |
Site eiq’cﬁiéal sttem 21.53 2034
‘Co'mmunic:a_tioﬁ system o471 179
Utility servics facilities ‘ 23.26 13.04
Sub-total 257.64 V .312.'53
Share in exﬁehse _fp}i\_;\}A—PE)A, e'fc. . : 1300
Fittingsand applianc_:e_é | : 093 .
Total 257,64 32651
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