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mGDP/ EFHAVESHTIC L BIRD € 7 NRE LT,
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(Tabie3—1 F1g3—1 )

.Ton_—kilometers':' - A.nnual_fr_n.ean
Year | (millions) aE ."grO\:‘lth_rat_e (96)
- 1985 R 1q,scs"' R B 2.766
1990 | SNSTATT R R 697
1988 | i13;éié:7' : ::': ”:;f2 551*““l
2000 | 15,740 | zeds
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 (Table 3—2, Fig 3—2(1), (@) | | -

éméfm@mﬁﬁ

3~2—1 WAﬂﬁuwfm_ﬂr
tﬁsoqm@ﬁgmgﬁ(Tmne3~b)acmﬂmm%@ﬁ/&mhné&ﬁumP
_ +GDP AD(TMﬂe3—7)ﬁ&&@%W&&U&MEE®QA&&®%ﬁ§D<ﬂﬂ
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OFPREE BHEER ( Table 3 — 8 ) AW, MERRRUOEHDTH B, (Table
33, Fig3-3)

o e Pass.e.ngel.r kzlometers Anllllﬁ-ll.:m_é!,:m.
- Year - (mllhons) e growth rate (%)
1985 18872 B 332
1990 - | . S 2L814 . :3 ”- 2340
qe9s- | oager Y
2000 a3l - | . 2641

3~2—2 7m;7NA#m®%m : . . .

1%0m81¢K$66$W%Aﬁmb7n;9¢uﬁm£ﬁéﬁtk§k$0/m; 2 3
A#U%@mb EORAEICKY, %%M¢F@WA#D%%7H;7MW%Ltm= |
VUMMe3f4 mg3—4m (2.
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Table 3-1 ~ Forecast of Gross Ton-kilometers -

~ (unit: million tons)

~ Year

| Ton-kilometers |- Year | Ton-kilometers |

1980 - 81

9,285 | 1991292 - | 12,439

- 1981 - 82

9,511 | -1992-93 . | . 12,769

1982 - 83

1983 - 84

10,06 | 1994-95 ° | 13455

©1984-85 |

deges |- 1995-96 | 1zs1p

1985 - 86

10,808 [ 1996-97 | 14,178

11986 ~87 -

10,804 | 1097-98 . | . 14,553

1987 - 88

11,188 | 1998-99 | - 14,939

~1988 ~.89 .- |:

1,49 - | 1999-2000 | 15335

1989 - 90" |

1990 - 91

11,800 | T000-2000 | 15741
B 2000~ 15,741

1500} -

1400} - -

.Ton‘-kilom‘ete#s (ten millions)
. s .
=

700}
00}

soof

400} -

Log ¥ = 0415 Log X + 263,147 (R=0.883) - - o
. Y Ton-kflq!ﬁéter(’miilip_n), : S

- X : GDP (ten million Rs) _ : Lt
R : Correlation factor e

'52

51 62 e T . 5 80 g5 .90 95 0p. -

S '_Fig. j3-_1_ :québast_of 'Grpss'TOH-ki]qmefers C

-81—
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- Table 33 Fo‘rét_:asf of Gfdé?s’ ?aéﬁénéér-ﬁilémeters .

~ (unit: ten millions)

Year

- Gross passenger- -
“kilometers @

Year.

Gross passenger-
© o Kilometers

1os1- 81

11,654

2,300

1982 -83

Lros - |

1093 -94 -

1983 - 84

1,767

11994 - 95

2,424

11984 - 85

1,826 .

| 1995-96

2,489

1985 - 86

1,887

TR

2,554

1986 ~ 87

1,943

-.1997 - 98

2,622 -

1987 - 88

2,000

. 1998 - 99

2,891

11988 - 89:

- 1999 ~ 2000

2,762,

1989 - 90 -

1990 ~ 91-

2,181

2000 - 2001

2,835

'%’2,500 , S S =

¥Y=2255% - 262133 (R=0925) . /0
‘.Y':f Passe_ﬁgéf;kiibmetp}s {millions) e
-X :- Papulation (tgg-thbus’ands) o

SR qurclatl_i:)_n factor e

Passenger-kilometers {ten millions)

5277 7 - 62 6T SO TS0 CBO . . 88T L9095 00

o | Fig. 3_43'_5-'Fdr@.3j<:ast' of Gross Pg&%en'get—kiloméférs :
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Table 3-5 * Schedule of Block Classification .

" Karachi - P&hawar'_caht e

'| Bloek No, -

' :'-:Séétion' kilgméfe'rs

- _-‘Karaehl Clty Karachl Cant

T

“Karachi Cant = Kotrl

— 166,

~-Kotri ~ Tando Adam:

ey :.

“Tando Adam ~Rohri |-

343"

“Rohri- Kharpur

912

[ “Khanpur - Samasata._

194

“Samasata - Lodhran.

2§

| 00|~ o en i e 0o i L

: Liodhran.- Khanewal. (Cl_mrd & Loop) s

90

. K Khanewal Sahiwal

119

. Sahiwal = Lahoreé -

166

- Lahore < Lalamusa T

133~

‘Lalamusa ~ Rawalpindi

157

“Rawalpindi.- Peshawar Cant

173

Kotri = Hablb Kot- _ .

Block No.

Sectlon

* “Section kllometers- '

14

Kotri - Dadu ‘

180

157

"Dadu = Habib Kot

168

Rohri'~-Chamaﬁ e

Block No

Sect:on .

- ‘Section kilometers

16

. ,_Rohrx - Jacobabad

iiigel

17

o acoba_bad - Sibi -

154

18

Sibi ~ Quetta -

Lo 142

RO

Quetta ~ Chaman

141

Kundmn Attock Clty

Block No

Sectlon -

' 'Section kllometers"' g

20

Kundlan Lalamusa

.255°

91

Lalamusa - Attock Clt.y

Khanewal - Wamr&bad :

a9

Block No. |

Sectlon

. Sectlon k:lometers

.22

- Khanewal Shorkot Cant

63

23

| “Shorkét Cant - Faisalabad

~108

24

_ Faisalabad - Sangla Hill

43

110

Sangla Hill ~ Wazirabad

_L39 —




Table. 3-6 l_’élssengei' and Goods Transport Record

(Average)

Coods traffic .
oo volume o
| (ton-kilometers) -

~ Passenger traffic
‘volumeé
{passenger-kilometers)

1950 - 55

. 4,378

6,779

1955 ~ 60

5,480

8,064

1960 -~ 65 | -~

w218 . T

9,534

106570 [

7,800

10,095

1970 - 71

7,494 0

9,329 _

1971 =79

7056

9,515

U e

8,363 -

11,069

1973 =741

7,377

11,694 ¢

1974--75

8,544 °

12,354 -

{97576

9,006

12,957

1976 - 77

~ 13,199

1977-78 |

8,557 -

15,375 -

1878 - 79

9,375

186,713

“1979 - 80

8,508

17,316

1980 — 81

7,918

16,311

Table 3-7. Past Transition of GDP, QNP and I’Oﬁﬁiaﬁon :

GDP
(million Rupees)

GNP
. (million Rupees)

Population

(ten thousands)

195253 |

12,865

12,852

. 3,798

Figs7os8

15,8150

15811

TA9T

1962 - 63 -

20,008

. 4,830 -

1967 - 68

27,659,

27,636

5,637

L1979 -.71 .

32,434

39,362

6,149

1971 -72

~TT3%, 812

733,883

6,334

1972 -73

35,179

35,360

— 6,574

1973 - 74

37,901

38,085

.6J120:-"

1974 =75 ] .

39,393

39,651

8,921 |

.119?5776f'

" 40,699

AL

R

41,791

45,002

7,343

1977 - 78

14,805

TAT,T000. |

7,563

“1978-79. |

46,891

49,953 |

. 7,790

~ 1979 - 80

50,157 |

53,292

8,023

33,020 ©

1980 ~ 81

56,237,

8,260

" Table 38 :;_l’r.(')jec_:iiioill.'(‘)if'__ GDP iéhd l_’_op,ﬁlétimj S

 Annual growth rate

1980/81-1987/88 =

) | Population (%) |

2.9

2.4 -

1987/88 - 1999/2000.

S =40
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- 'Table 4-1_ Alibtfil_lg Status of E.xisting'Locomotives '

- Diesel Locomotives . S Steam Locomotives

Sheds | . Nos.of Allotment || Sheds | Nos.of Allotment.

100 KOTRL © . | - 25

eE

| KARACHL ] 183 a4 [ROHRI 18

53 . KHANPUR 4

(PROHRLT © o 87 ‘34 | |paDIDAN.  § 10

65 - | {[LAHORE |~ 30

LAHORE 123 58 ... | |FAISALABAD | 18

KUNDIAN 34 34 71 | WAZIRABAD | 14

QUETTA 9 “e T | [QUETTA. | 28

SIBU . {13 S Sl 12

18 SAMASATA 46

SAMASATA | 18

RawaLppl | a4 B 1T | |KHANEWAL | 31

- 17 . 'MULTAN =~ - | = 10

584 | |SHORKOT ~ ‘|’ = 6

| roraL | arn

187 | IRAWALPINDL | - 42
45 (i5.8%)| | ATTOCKCITY | 2
34 (18.2%)| |LA LA MUSA 8

Ineffective. ~ | 79

239 (84.2%) | | PESHAWAR 5

|in Sejrﬁi_ce':able: | 392

o

153 (81.8%)| |NOWSHERA | = ¢
Note: H. ‘means as Heavy duty use MARI INDUS | 3

L. méeansas Light dutyuse [ KUNDIAN. | 21
o ' _; o+ tLoco.Works. [ - - 13

VTOTAL .. =~ - - 381 .

Ineffective 76 {(20%)

‘| In Service 305 (80%)

_.42_;‘ o
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Table 4-3 . ‘Condition of Steam Locomotives

Classes | Manufactured in Nosn. 1991 2001

[iness | 1013, 1019, 1023 |14 b

1 se/s | 1904, 1908, 1911 to 1915, 29

Xa | 1926 to 1931-“1 B B N e

WD ._-1945"11?;45 | e

{ sa/s | 1o04to1s08 | .l -
T {e10t0 1913 | 130 e —
1915 to 1920, 1923 | |

SG/C | i1904to1908 | 54
] 1910 to 1915 .
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“Table 4-4 ‘The Scheduled Lis_t'fo'r Maintenance

. Item Peri_oﬁ_ ' ‘Time allowed | Carried out in
Trip_lnspéétion "_E_véry trip- ' 1.5 h'o_u_rs:
A Schediile Check \ |  Bvery week 2.5 hours | Advarice Base
B Scl_iedule‘check | '.EVer_y ngek_s 45hours _ whed
I Schedule Che.c'l:k ) E_ive_l"y “month 5.0 hours
D Schedule Check _ Every 3 months 1 day
E 'Schedule'cneck' ' Every 6 months 9 days Base Shéd
¥ Schedule Check | Yearly/100,000 miles | 7 days |
| Class Repair . 3year8130(},000 miles | 15 idays; N '
S NP L Repair Shop
Class I Repair 6 years/&€00,000 miles | 25 days - .
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1980,/ 198 I FFiE D1 TH B
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 $@$@$£@@%&@&51@%$
AT A 1715 b 15 ST B 7T L,

_ __Undér r'ef:éir- - Awaiting . Re-engining : . S
Years .} . in. .. Imported Cin ~Accident Total
“ | -Shed/Shop Spares Shop ' L
1919/ | 5946 19.54 76l 8.69 88.80
1980 | (10.81%) (4.06%) (1.58%) (1.83%) | (18.18%)
9807 | sser | 1879 . | 669 | . 7.30 . 88.46
11981 (11.46%) (3.86%) - (1.41%) (1.47%) (18.27%)
Av. No.s 54 19 K 8 88
Table"4-_6 Ru'r.m'ing-km'per'Day'per‘a DEL. in Use -
e _ ' o ='T'oi::.al"'all:s'erv..v'ices_
Passenger Mixed = - Goods . - ineluding: Shunting
. ' : '_ ‘ ‘and Departmental
19811 462.9 | 254.3 |  228.5 7.4
1982-1 464.6 253.1 231.7 326.2
Upto 1981-1 | ~ 477.0 1234.9 205.7 314.3
Upto 1982-1 453.6. | 248.5 | 207.3 308.9
Target: U s79.0 - 290.0 -
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Table 47 The .Gmwth_Ratio of Traffic Volqme'

Years . | Passengers . Goods
1980/81 L1000 100
1985 C 115,70 13349
- 1990 133.7 1530
1995 - 152.8 . 174.4
2000 173.8 198.8
2005 198.0 - 2266
2010 - 225.6 _ 258,2
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Table 4-8 _'Ehgilﬂ: kiﬁ]_day (Performance Review 31 March 1982)

~ Unit: km/day

Kind of train = | DEL | - sL_ ) _Remarks
Passenger | 464.6 | 169.0 | Target =579.0 for DEL
Mixed 253.1. 880 |

Goods | 231.7 | 7.1 | Target = 290.0 for DEL
Total 396.2 148 .8 Tbtal_ is incl. Shunting |

- . ' & Dept,

“Table 4-9 'No.s of train/year (Pakistan Railways Year Book 1981)

.Kind_ of train Hagﬁ% _by Hauéef‘i by
* Passenger 103,855 | 26,475
‘Mixed 4,645 | 20,528

‘Table-4-10  Present Nos. of Locomotive in Service -

(Operation Daily Report 29 March 1982)

' Kiﬁd of train DEL . SL - Total -
Passenger & Mixed | 165 80 245
Goods | 168 62 230
Shunting & Dept. 59 163 229
Total Nos. in Servie | 392 3@5_ 697
Nos. of Allotment | 471 | 381 852

Table 4 — 8~4 = 10 O)ﬁ{xﬁlctiDB‘ﬁE&"Jﬂ?ockUﬁA?iﬂﬁidﬁm“‘ﬂ DE L S L.

-ﬁm&@;vm$wéc&bféén



165 x 103,855 (103,855 + 4,64_5?_*"* IS8 AW
165 % - 4854 / (103,855 + 4645) = qﬁﬁﬁém}'DEL
80 X 26475 / ( 26475 20,528) = 45T IREM
80 x 20528 ( 26475 120528) = ISFWRAN

Table 4-11 Caleulated Nos. of Lccombtives in Service

" Kind of wam | DEL - - __ SL B .'Total
| _Pa.sseng'e)‘:&Mixéd. : 165 | :‘ 80 '- 2.45_7
- (Passenger) S (w8) (45) | (208)
(Mixed) N ) (m | (e
Goods = | 168 162 | 230
Shunting & Dept. - - 59 | 163 222
Total N;):s; in Ser?.'ic_:.e '3:92 o 305 | 897
Nos. of Allotment | . 471 ossL | ss2

AT ORI & 05 D B LA, MAMES 2 6 B L AR CHSE it
ﬁéwﬁmowfuﬂ$®ﬁ%#éﬁlﬁ@%@t&,%@ix&btoitkmﬁdﬁﬁﬁ
EHODE Lico W THRAMAR - % D TEELOT, * Lo_(:(_)m:o:t_ ive Study"”RREHT
VABERM L. o . ,

PAEDSRMHCE 5T Table 4 — 1 1 A48 LEod Table 4~ 12 Thde

- Fable -4-12 . Nos. of Locomotive in Terms of DEL

Kind of train DEL SL-Conv. * | ' Total
Passenger & Mixed 126 54 | 180
(Passenger) . . (.119)7_ ( 30) ' ) | 7. (149)
CMixed) | (D | (2 | (3D
" Goods. 126 | o420 | 168
.:Sh'u_hting&Dept.' S 59 SRS 108 - 107
Total R . 311   S| et | s15°
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_ Table 4-13 Basnc number of DEL’

Kind of .train - | NOS. of Lbco. in terms of DEL |
Passenger-& _Mixed . . 180 | | . |
'-(PasSénger)' | '}- .: : - (149)

L (Mixed) L (31)
Goods : 168
Shunting & Dept. N 167
Pilot' o o 23
CTotal o 538
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Table 4-14 The No. ()f Locomotives to be Required

: Passengers _ Shunting i R T Grand:t_o_tai'
Years Ry Goods & Pilot . Total- incl. 15 %
(incl, Mixed). : : LT
_ Dept. o ineffectives.
- N N 167 | 23 ' L
1980/1981 | 180 168 — 538 |- 619
' - 1 o190 ¢ : L
1985 | 208 | 225 | - 195 628 | 122
1990 | 241 27 200} ° | 698 | 803
1995 | ams 293 © 205 73 889
2000 | 313 334 | 209 856 | 984
2005 | 856 381 | a3 | 950 | 1098
2010 406 434 217 | | 1067 | 1216
2012 - 126 455 | 219 1100 1265
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- Table 415 Locomotives Introduction Plan

L Necessary | -Néu‘:r DEE?s . TO.-be d_e}eted - - Actual - o
Years : No‘. of | to‘b\e E Existihé 8L -Allotme,nt |- Balance
o | DEL’S - __P}‘oduced | -DEL’S (conv. DELs) of DEL’s*
| 1980/1981 | 619 - — B Y T
1985 722 | import _+§g~ 18 - T4 | 452
| 1990 | 803 64 107 | 77161 | 680 | -123
| 1995 889 ] 1250 158 _77.'__'(‘5'1:)'_ | b46 -343 |
| 2000 '_984' 125 8 | TT(51) | 584 1 a0
2005 | 1003 | 12 | 68 | 11 | 590 | -50
2010 1216 .'1_2'5' 34 | 1349 | e 584 |
2012 | 1265 50 = - | s82 .| -583
Total 682 471 | 381264y | - B
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Table 5-2 Parts and Materials of Domestic Prodtlctio;;

o Start domestic production

Category 1 * Need for trial production
_ Prograr.rgme_of:Domesti_c
Parts/Materials - Production Manufacturer
‘ - 2 years ~ 5 years =
| Steel Underframe, 0 P.R. - (Loco./Factory)
plate Carbody, Bogie R '
' Frame
Cab, Eigine Hood,- o —do—
Fuel Tank
/M Gearf_Case o* —do—
Sand Box 0. —do —
Brake Rigging 0 —do —
- Step ' ' 0 —do—
Hand Rail o —do
Door o —do—
Water Tank 0 —do—
Fuel Tank 0 —do -
Window Sash 0 (Carriage/Factory)
Cow Catecher o (Locq./Fag_t'orY)
Air Reservoir o* . mdo— |
Forging, | Coupler 0 “PR. (Mgghalpural W/S)
Casting
& Buffer 0 —do—
Machin- CL
ing Coil Spring o* —do— -
Brake Shoe 0 —do —
_Shoe Head o . —do—
Shoe Cotter - o —do—

—~B5— -




Programme of Domestic

. -Parté/Mateiiéls_ _Production . Manufacturer
e ~ 2 years: | -5 years - '
| Forging, | Axte. ©o* | HFF and HMC
| Casting - : ' '
R E R B
‘Meaehin- | Axle Box. ) —do—
E Center Pin 0 ~do~
Aux. Geér Box’ o* Public/Priirate Sector
Pully o PR. (Loco./Factory)
T/M Gear o* Public/Private Sector
: Bb_l*t, Nut 0 o* —do—
Piping, | Pipe/Tube o Public/Péivate Sector
Wiring, o : .
ete. - Pipe Joint o —do —
Window Glass o* —do—
Light Fitting o* — do —
Electrie Fan o —do—
Paéi{in’g o ~do —
‘Tumbler Switch 0 ~do —
| Buzzer o —do—
Fire E_xtingﬁis_her P o —'-d'o -
Gauges/meters ) o¥ —~do—
Rubber Hose o* —do —
Shalj.'e.d:Rubber o* —do—
_ Filter 0 —do—
Assembl- | Wheel Set o PR.  (C.D.L. W/S)
ing B T
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“Table 5-3 Parts and Materials for Domestic Prbduction'

"o Start domestic-production

99}%. * by technical Cooperation
. " Programme of Domestic. .
Parts/Materials Production Ménu_faét_urer
' - 5 years _ —7_10 years - : B
Radiator Core ox | Private/Public Sector
_ Radiator Fan o* N do— |
Proppeler Shaft 0¥ —do—
* Anti-vibration o* —~do —
Rubber - -
Electric Cable/Wire o* - ~—do—
Main Alternator o* —do—
Tréc:tiofh' Motor o* —do —
| Aﬁxiligry_(}enerater _ o* _.‘10 N
Air B;ake o* - d§ —
E_quipm_ent '
Diesel E'ngi.ne o* —do -
Blower o* wrdo
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Table 6-1  Personnel for Loco. Factory

Grade R.NS.P. :Qu.t—t-."m 25 No.s/ .ye..arf -
S : Staff | Labour | Total
s 20-21 | 2 | - 2
A 1819 13| - 13
B 5-17 ) 2w - e
C 11- 14 78 - 78
D ‘ 5-10 125 356 | 481
E 1-4 175 113 288
Grand Total 420 469 | 889
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Table 62 List if Staff/Labour (1)
(Out-Turn 25 No.s/Year)_

No.s of persons - . Staff and establishment = Labour
e e . . Total
SIA|BICI|D E |Total | D | E Total
1.. General Manager 1 . o _ 1
2. Administration Dept, 1 1 1
Surgeon | | . 1 1 715 14
Administration See. - 1 | 1
General Affaics 1 j2 |4 |13 20
‘Personnel 'Working_
Control
Firebrigade 1|98 |10 20
Time Office : _ 14 10
Labour Bureau ) 112 |4 3.1 10
Railway Police 1156 114 20
Training 12 1 4
Finance Sec. 1 7
~ Account ' : R A 9 1 20
Finance - | | |1 |2{4 |3 ] 1]
' Purchase/Storage Sec. 1 ' 1
Storehouse - 12 |4 |i8] 25
_  Purchase ' 1 (2§55 | 2 10
Maintenance Sec. |1 : 1
Transportation | | [ 1 |2 |7 |12| 22
“Delivery _ _ S
Machine Equipment, 1 L2 s {w| 18]
Tool : o
Civil Building f1 213 j10 16
Utility |

90—




Table 6-2 - List if Staff/Labour (2}

(Out-Turn 25 No.s/Year)

No.s of persons

‘Staff and establishment Labour :
SEAR— e 1 Total
_ - 5 A ‘B}jCI|D E _ Total | b |- E | Total C
3. Manﬁf_acturing'Dept. 1 41
Control Bureau ' 1|13 {5 ] 10
Furnishing Sec. 1 1 1
Production Control 11474 |38 12
Painting 112 |2 6| 19] 8{ 25
Furnishing 1062 |31 12| 106 34 140
Machine/Bogie 132 |2 8| 43| 16| 56
Plate quking Sec. i 1
Production Controi 1]4 |4 4 13
Welding - o 1513 |3 12 | 115 | 83| 148
Pre-fabrication 1 3 iz | 73] 27| 100
Production Engineer- 1 1
ing Sec, - _
Scheduling 173 3 10
Production Eng. 1 6 | 6 3 . 16




Table 62 List if Staff/Labour (3)
(Out-Turn 25 No.s/Year)

staff and establishment

No.s of persons Labour o
" . ; 1 : : Total
\ S {A | B|C] D| E [Total | ' D | E | Total
4. i):esignirig Dept. - 1 B
Design Control Sec. 1 _ 1
C'on_tr'ol Bureau 1 2 C 5
Drawing & B/M 1| 2 6
‘Planning ' : 11 1 2 5
Mechanical Sec. . - 1 1
Piping Furnishing 1 5
Bog'ie.frame 1 1} 2 6
Body 1| 1} 2 6
Eleetric Sec. _ 1 _ 1
Control Equip. b1 2} 2 6
5. Test/Inspection Sec. - 1
Control Bureau 2| 2 2 G
Inspection 1 5. 6 16
Test - 114 5 6 16
Adminis;trati'on-Deb.‘I‘otal G.M " ' . '
g o 1 6 10 123 ] 68 {115 223 : 223
Manufaeturing Dep, Totall 1 (3110|3832 | 31 | 115 § 356|113 469 584
Designing Dep. Total 3 59 7113 | 15 43 43
Test/Inspection See.Total 1 2-110] 12 | 14 39 _ 39
Grand 'fotnl 2 13 |27 78125 [175 420 356 1113 469 889
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Table 6-3 _Numbér of Engineers by Specialty

(1) Engineer Classification (Grade A to C) -

Civil | Pro-. Production technology
| - ~ |engi- | due~ — T ~
Divi- Mecha+Elect-|neer- | tion | Plate | Weld-{Mecha-[Paint-jAssem-Elect- | Total
sions ‘nical |rieal |ing & § con- |work-] ing | nical | ing | bling |rical
build- | trol | ing o T
ing :
Design 7 | 3 10
Inspec~ : e
tion . 9 6 11
Produc- .
tion - '
engineer- 1z 12
ing .
Manufaé- . -
turing 10 7 6 4 | 2 1 2 38
division
Mainte- | 4 | 5 | 5 | 3 10
nance
Total 15 | 11 2 25 7 6 4 2 7 2 81
(2) Gréde/Specialty (Engineer)
Years of experience
Graduate of Graduate of Gradﬁate_of
University College Voeational sheool
' R.N;S.P. : N 2 =
Grade A (18- 19) ._15 20
' R.N.8.P, ' _ -
Grade B (15 - 17) 7 15
R.N.S.P, . _ 3
Grade C (1 - 14) 2 5 8
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Taﬁlc 6-4 Number of Artisans by Trade

- (1) Number of artisans -

T Out-turn 25 No.s/year
Trade - ' '
T D “E “Total
Plate work - Prepa.ra'tion 73 27 100
- “Welding- 61 13 74 -
| Welding =
Welding assembling | 54 20 74
Sub Total. | 188 50 248
| Wiring 37 12 49 _
|. Assembling | Piping 37 12 49
 Assembling 32 10 42
(Body, Bogie) :
‘painting | 19 6 25
Mechanical - 43 13 56
Sub Total 168 53 221
Total 356 | 113 469
(@) | _ Qualifiéation of 'ar.tiséns by grade
Year of experience _
Grade Graduate of Graduate of |  Note
' high school _ middie school
- a RNSP 5-10
b 51 N 10 ‘Skilled Labour
RNSP 2+4
: , Semi-skilled Labour
E 1— 1— .
RNSP 1
Un-skilled Labour
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Table 6-§ Personnel for Loco. Factory/Carriage Factory

P.R. P.C.1

JICAF/S

Proforma ‘Locomotive '(;m‘.tiage
Loco factory - Factory actory
Planned out-turn per year 25 LO_Cos ' 25- Loé oé . 150 Cars

Skilled labour -

320 (58.2%)

356 (75.9%)

1,357 (58.6%)

Semi-skilled labour

Un~skilled 1abo.ur .

230 (41.8%)

- ":_113 (24.1%)

" 598

(25, 6%)

© 366 (15.8%)

Total labour

550 (100.0%) -

469 (100.0%)

2,316 (100.0%)

Labour

550 (56.6%)

469 (52.8%)

2,316 (83.2%)

1n—_direct section

421 (43.4%)

420 (47.2%) N

469 (16.8%)

* Details are s_h.()\.vn in the above Figures.

=95 =

Study of Productivity in Carriage Factory

Total 971 (100.0%) | 889 (100.0%) | 2,785 (100.0%)
(3) Cateulation of manpowef at 'pio'duc'tiori startup
r'I‘he personﬁei for the fIOCOﬁiOtive factory was determined on the _éssumptidn
that the skillness(for total manpower of staff and labour)at production startup
was 80% in the Carriage Factory.
Year 1 2| 3| 4] 5| 6| 7| 8
Production| 5 8 |10 | 16| 25 |25 | 25 | 25 |
Manpower | Labour 300 |500 |500 597 | 673 |[548° | 493 |469
Staff 315 |320 |340 |370 | 420 |420 |420 |420
Total 615 | 820 |840 |967 [1,003 [968 |913 |889
Fig. 6-8  Personnel of Loco._Factorjr (Out-Turn 25 Nos./Year)
Fig.6-9°  Out-Turn of Loco. Factory (Out-Turn 25 Nos. /Y ear)
- Fig. 6-10 Stuff Position of Carriage Factory Islamabad :
_ (Administration & _Woi‘kshop Combined) '
Fig. 6-11 Out-’_I‘urn_'record of Carriage Factory Islamabad _
Fig. 6-12 Study of Productivity in Loco. Factory (Out-Turn 25 Nos./Year)
Fig. 6-13 '




" No. of Personnel

1500

1000

500:

~ Year | ' - Labour Staff | “Total
1 300 | 815 615 |
2 500 - - 1. 320 - 820 .
3 Cb00 - | 1340 840
4 - 9T 370 : 967
5 673 "~ 420 - 1,093 -
6 548 420 . - 968
7 493 430 913
8 469 420 889
Personnel
1,093
i 820
615
e
I 2 3 4 5 6 7 8

Year

Fig. 6-8 Personnel of Loco. Factory -
. (25 No.s/Year)
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No.s of Loco.

401

30r

204

10

Year. "} - Qut-turn. . Cumulative No.s
1 o 9.
2 g 13
3 10 23
4 16 39
5 - 25 - 64
8 .25 - 89
7 25 114
8 25 139
Out-turn’

———0——— No.s of Loco.

— - —O—-— Cumulative No.s

Fig.. 6-9 Out-turn of Loco. Factory
"~ (25 No.s/Year)

150

1100

150

Cumulative No.s



Sanction

Year Strength On roll
1 ‘December, 1971 - 934 628
2. December, 1972 - 1107 - - 791
3  December, 1973 1135 833
_ 4 December,- 1874 1135 845 -
5 - Deceriber, 1975 1954 1658
6 - December, 1976 2862 - 2200
7 _ December, 1977 3930 2251
8 " Deceniber, 1978 3930 2670
8 December, 1979 4250 - 2680
10 - ‘TDecember, 1980 - - 4037 - 2817
11 December, 1981 © 4037 12847

3000

No.s of Employees |

s
B2
S

. ek
o]
L2
<

Staff Position On-roll

2817

d

b

Fig. 6-10 Staff Position of Carriage Factory Islamabad

(Administration & Workshop Combined)
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No.s of coaches (standard)

Year .. B.R. Carriages . *Moghalpura B.R.
' Outv-turn of carrlage factory workshops - | :carriages
1971-72 13
1972-73 24 -
1973-74 13
1974-%5 - 52 : _
1975-76 | 55 X : 25 -
1976-77 .| . 100 : : 25
1977-78 I o 25 25
1978-79 | 43 ' 44 107
1879-1980 135 (Physmal O/Turn 102) 44 27
' P/Car 8=32 '
_ : - P/Van 3=12° . _ _
1980-81 104 (Physmal O/Turn=95) 10 - 22
o _ -+ WFCN'='1.2 WGS . R '
1981-82 103  (Upto the end of March)) 5 | TPP
* Out-turn of carriage Factory is 50%
Qut-turn
184
150
100}
52
- 50F '
24
13 13
0 7 2 3 4 5 6 7 8 9 10

: : B : Year
Fig. 6-11 Out-turn Record of Carriage_ Factory Islamabad
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(1) Oﬁt~tur1‘1/?ersonné1_ |

. Out-turn Personnel -Personnel
. : e : Out-turn
' 8 - No.s/ - | Cumulative No.s/ | Cumulative ey
- Year\ " . Year ' _(A) No.s Year {(B)No.s C (B_)-/(-A)
1 5) | (5) . (615) (615) - (123)
2 8 ' 8 820 .. B20 102 5
3 10 - 18 840 1,660 92,2
4 i6 34 987 | 2,627 7.3
5 - .25 .. b9 1,083 3,720 63.1
6 - 25 84 - 968 4,688 55.8
7 25 109 . 913 - 5,601 51.4
8 25 134 - 889 6,490 48.4
(2) Learning Curve
200F
150} .Curve of learning ratio 80%
: o
< 100}
E o
.=
B
o}
= S50}
g .
8 40 2
a: 30}
20}
10 L i 1 : - 1 i 1 .
5 10 20 30 40 SO 100 200
. Out turn

Fig. 6- 12 Study of Productiwty in Loco. Factory
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Learning Analysis of Carriage Factory Islamabad

Out-turn. . On-roll. . | On-roll/
; : — : — Out-turn
Year Nos./year | Total (A) | Nos./year | Toal(B) |. C=(B)/(A)
-1 13 ' 13 628 628 . 48.3
2 24 3T . 791 1,419 . _38.4
3 13 1. 50 ‘ 833 2,252 45.0:
-4 52 102 . . . 845 3,007 ¢ - 30.4
5 67.5 169.5 1,658 4,765 28.0
6 112.5 282 2,200 6,955 24.6
7 112.5 394.5 2,251 . 9,206 C . .23.3
8 172 566.5 2,670 . 11,876 . 20.9
9 184 750.5 2,680 | 14,666 1. 19.4
10 131 881.5 2,817 | 17,373 18.7

Lerning Curve

* Curve of learning ratio :_80%

On-roll/Qut-turn (C)

50
40
30 ¢+

20 ¢

10 ¢

s - 100 500 1000
' Out-turn (A) '_

- Fig. 6-13 Study of Productivity in Carriage Factory
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Table 66 Training Programme

(1) Training of Paskistan Engineers and Technicians in Foreign Country

L R Persons ' | Man x period
_ jtem _ Desgmptxon concerned | (MAN-MONTH)
1] Design Design and standard B 1x3
- Drafting Drafting, arrangement of produc- c 1x3
tion ' '
" 2| Production | Production technology, production| . A 1x 6
as d whole control : S
' _ B 1x6
3| Welding Welding of parts, welding of large o] ' 1'}; 3
parts . ' —
D - 1x3
4| Plate Preparatioh, pléte working and C 1x3
working assembling : =
. . D 1x3
5| Assembling | Assembling and fitting C | 1x3
D | Ix3
6| Machining Machinihg of parts, machining of C 1x3
bogie frame :
: - D 1x3.
7| Piping . Pipe bending and cutting, installe~ C 1x3
' tion of piping
D 1x3
8 Wirihg Preparation of wiring, wiring of C 1x3 .
locomotives —
D 1x3
9| Inspection | Test of electric circuit, parts B 1x3
and test test, overall test - -
. ' C 1x3
10| Rotating Assembling of rotating* machine ol - 1x3
machine . - —
D ‘1x3
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(2)  Production Guidanece at Production Start

T s T _ Man x p'eri(')d :
- ltem | Deseription Leader | (MAN-MONTH)
1 'O'\_reréll | Production as a whole ' E - 1x12
- control . ' ' '
2.1 Design Design, preparation for pro- E o o1x12
. duetion ' '
3 | Production  |Production technology, production | R . 1x6
| "as & whole control -
4| Welding”  |Welding T 1x9
5| Plate working | Plate working, preparation T 1x9
6 Assefnblin_g ' Assen_ib]iﬁg and fitting T - 1x9
7| Machining  |Machining T 1x9
8| Piping, Piping, wiring T 1x9
wiring _ : ' :
9 | Rotating. Test and inspeection of rotating T 1x6
machine machine ) - —

. : E ' 1x6
10| Controller Assembling of control eireuit T 1x9
11 “Inspection Inspection and Quality'contro'l, E ' 1%x9

N ttest of locomotives —
' E 1x9
12 | - Maintenance Ma_intenahce system df'mechéni_— E 1x9
' cal and . _ . .
electrical facility ™ 1x9

Total 132 men-mont'h

Note : E= Engineer
. T = Technician
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Table 6-7 Outline of Training Curriculum

Trade of

Lals o Job . . Lessons Practices Remark
training ' S ' ' o
Mechanical | Preparing of parts Mechanical drawing, ~ | Mechanical draw-
drawing drawing-and assem- | Machine element, ing I
bly drawing. ' Strength of materials, | Preparation of
Plate layout, ‘clit-_ Structure of diesel - | shop drawing, dies
ting plan and - electric locomotive. and bill of materials
weight calculation e '
-.of materials -
Flectrical | Drawing of electri- | Electrical drawing, . | Drawing of control
drawing cal instraments ‘Electrical engineering | panel
Preparation of wir- strength of materials. | Wiring diagram
ing diagram Structure of diesel .
S electric locomotive.
Electrical Wiring of main and | Structure of diesel Preparation of Model of
outfittings control cireuit elecitie locomotive, detailed wiring circuit
and wiring Out-fitting and Strength of mate- chart
: adjustment of elec- | rials, Drawing and Wiring and adjust-
trical instruments outfittings of elec- ment of electrical
- trical ingtruments instruments
Welding Welding of under- Drawing, - Fillet welding and
frame, bogie frame, | Strength of materials, | butt welding,
body and parts Welding method, Manual welding,
Structure of diesel semi-automatic
electric lecomotive. welding and gas
' cutting.
Outfittings | Piping for air, - Structure of diesel " Cutting and bend-
of pipes vacuum, water, oil electric locomotive. - | ing of pipes.
: and electricity. Strength of materials, | Fitting of valves
Fixing, inspection Drawing and outfii- and pipes.
and adjustment of fings of piping, Test of pipings and |
valves in these con- their fixtures
nections.
Machining Machining of bogie Structure of diesel Machining by Models of
' frame and locomo- electric locomotive, | lathes and milling control for
tive's parts. | Machine elements, Machines. machine
Estimate of work ‘Machining method, : tools

time

Strength of materials
and drawing.
Machining by ma-

chine tools with

numerical control.
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Tradeof * Job Lessons | Practices Remark
trainmng- .| B BT
Inspection | Performance test of | Structure of diesel Mesuring and test | -Measuring
locomotive. electric locomotive. | of materials and instruments
_Inspection of parts. | Machine elements, - patts - .. | L
"Quality control and | Strength of materials, | Wiring and test of- T?,St ma-
qualily assurance. Electric engineering electrical instru- chln__es and .
' preparation of elec- ments, : equipments.
tric circuit drawing. | Performance test
Measuring method of Locomotive.
Note: 1. Objéctivés_f or education for graduates Trom governmental
and training _ training institute. '
2. Traitﬁﬁg Period o for freshmen ' 1 yearx

for improved technology 3 months
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