
CASE 3 

EAST AFRICAN RAILWAY S 

1. TH E CURRENT POSITION 
The Mombas a Are a Manage r o f Eas t Africa n Railway s Corporatio n i s concerne d 

about th e delay s i n th e Mombas a marshallin g yard . H e consider s thi s t o b e a  costl y wast e 
of tim e an d resources . H e ha s raise d hi s concer n wit h th e Chie f Enginee r wh o i s 
responsible fo r th e desig n o f a  ne w marshallin g yard . The y hav e agree d tha t th e O.R . uni t 
should look a t th e planne d desig n an d giv e thei r advice . 

The O.R . uni t ha s bee n requeste d t o produc e a  preliminar y repor t base d o n th e 
existing system . Th e repor t should  examin e area s o f concer n an d shoul d advis e whethe r 
further detaile d wor k an d dat a collectio n an d analysi s i s neede d t o improv e th e desig n o f 
the marshallin g yard . 

The O.R . manage r ha s assigne d yo u th e tas k o f preparin g an d presentin g th e 
preliminary repor t t o th e Mombas a Are a Manage r an d th e Chie f Engineer . 

2. TH E RAILWAY CORPORATIO N 
East Africa n Railway s Corporatio n i s responsibl e fo r th e managemen t o f th e 

railways system i n the thre e Eas t Africa n countrie s o f Kenya , Uganda , an d Tanzania . Th e 
main railway s passin g throug h Mombas a ar e show n i n th e ma p overleaf . Mombas a i s 
Kenya's mai n por t an d secon d larges t town . A  significan t proportio n o f Kenya' s import s 
and export s pas s throug h th e por t an d th e rai l lin k t o th e capita l city , Nairobi , i s a  ver y 
important elemen t o f th e communication s system . 

3. TH E AREA MANAGER'S VIEW 
You attend a  meetin g wit h th e Are a Manage r a t whic h h e put s forwar d hi s vie w o f 

the proble m an d hi s suggestion s t o pu t i t right . H e tell s yo u tha t ther e hav e bee n seriou s 
difficulties an d delay s fo r a  numbe r o f year s i n th e marshallin g yard . H e see s th e mai n 
problem bein g with th e marshallin g o f train s t o leav e th e por t an d tha t thi s cause s seriou s 
delays i n th e traffi c t o Nairob i an d beyond . Proposal s hav e bee n mad e fo r improvin g an d 
even rebuildin g th e marshallin g yard . H e ha s propose d tha t th e 'trip ' locomotive s fo r 
marshalling wagon s fro m th e por t ar e no t powerfu l enoug h an d shoul d b e replaced , an d 
secondly, tha t ther e shoul d b e mor e 'receiving ' line s fo r wagon s fro m th e por t befor e the y 
are mad e u p into train s t o th e variou s destinations . 
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Map of East Africa 
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4. TH E MARSHALLING YAR D 
The Chie f Enginee r take s th e O.R . tea m fo r a  wal k aroun d th e marshallin g yard . 

Starting a t th e port , good s ar e unloade d int o wagon s whic h ar e move d b y a  tri p trai n t o 
the receivin g lines . Th e nex t stag e o f th e marshallin g proces s i s tha t wagon s ar e move d 
from th e receivin g line s b y a  shunte r engin e t o th e fa r en d o f th e marshallin g yar d an d 
recombined int o group s wit h a  commo n destination . Fo r example , al l th e wagon s destine d 
for Nairob i an d beyon d ar e joine d int o on e train . A t presen t approximatel y hal f th e 
wagons ar e i n thi s category . I n repl y t o a  questio n th e Chie f Enginee r estimate s tha t on e 
shunter ca n clea r an d reorganis e a  full  receivin g lin e o f 2 0 wagon s i n approximatel y 2 5 
minutes. 

At th e fa r en d o f th e marshallin g yar d th e freigh t train s ar e assembled . A 
completed freigh t trai n consist s o f 3 0 wagon s and , whe n thi s numbe r ha s bee n assemble d 
by th e shuntin g proces s fo r a  particula r se t o f commo n destinations , a  locomotiv e wil l b e 
connected i n du e cours e an d th e trai n wil l leave . A n exceptio n t o thi s rul e i s planne d fo r 
the cas e o f wagon s goin g t o Nairob i an d beyond . Train s fo r thi s se t o f destination s ar e 
planned t o leav e ever y 1  hour s o n a  regula r schedul e whethe r o r no t th e 3 0 hav e bee n 
assembled. Th e interva l o f 1  hour s wa s chose n sinc e i t give s 1 6 train s a  da y an d th e 
approximate averag e numbe r o f wagon s currentl y goin g to Nairob i an d beyon d i s 450 a day . 

The fa r en d o f th e yar d whic h i s t o b e use d fo r th e trai n assembl y i s par t o f th e 
existing railway network . U p to 4 0 wagon s ca n b e assemble d fo r Nairob i an d beyon d usin g 
this syste m bu t whe n 4 0 ar e assemble d n o mor e ca n b e brough t u p b y th e shunte r unti l a 
train ha s left . Simila r problem s coul d occu r fo r othe r destination s bu t rathe r mor e spar e 
capacity i s available fo r thes e destinations . 

The O.R . tea m no w move d bac k t o th e por t fo r a  mor e detaile d examinatio n o f 
operations there . Ship s ar e mainl y offloade d a t th e por t betwee n th e hour s o f 8.0 0 a.m . 
and 5.0 0 p.m . U p t o 40 0 wagon s ca n b e hel d a t th e por t wit h th e existin g facilities , bu t 
when thi s number ha s bee n reache d offloadin g mus t b e stoppe d unti l a  tri p trai n ha s take n 
some o f th e wagon s away . Everyon e recognise s tha t th e 'demurrage ' cos t o f keepin g a 
ship waitin g i s prohibitive , i n som e case s i t ca n b e US$25,00 0 a  day . Th e pea k tim e fo r 
trip trai n deliverie s fro m th e por t i s expecte d t o b e 1 2 noo n t o 6.0 0 p.m . bu t th e train s 
will continu e t o operat e o n a 2 4 hour basi s i f required . On e tri p trai n ca n pul l a  loa d o f 2 0 
wagons an d durin g th e pea k perio d i t i s anticipate d tha t a  tri p trai n wil l arriv e i n th e 
marshalling yar d fro m th e por t ever y 1 5 minutes . Thi s estimat e i s base d o n curren t 
demand pattern s fo r rai l freigh t traffic . 
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At th e marshallin g yar d i t i s planne d t o hav e si x receivin g line s eac h o f whic h ca n 
take 2 0 wagons. I f a  line i s fre e th e tri p trai n wil l b e abl e t o leav e th e wagon s an d retur n 
to th e port ; otherwis e th e trai n wil l hav e t o wai t an d thi s ma y slo w an d dela y subsequen t 
trains fro m th e port . 

5. SOM E COST DATA 
The younge r member s o f th e O.R . tea m wer e surprise d tha t i t prove d extremel y 

difficult t o ge t an y cos t estimates . A  considerabl e amoun t o f discussio n an d som e 
international phon e call s were necessar y t o ge t eve n crud e estimates . 

The capita l cos t o f a  tri p trai n wa s estimate d a t US$150,00 0 an d th e runnin g cost s 
including fuel , driver s wages , maintenanc e an d spar e part s a t KSh400,00 0 a  year . A 
shunter locomotiv e wa s estimate d t o b e les s tha n hal f a s expensive , wit h a  capita l cos t o f 
US$60,000 and a  running cos t o f KSh250,000 . 

The cost s o f additiona l trac k wer e estimate d t o b e US$25,00 0 fo r th e additio n o f 
one receivin g lin e i n th e yar d wit h a n annua l runnin g cos t o f KSh50,000 . T o provid e a n 
additional trac k o f 4 0 wagon s fo r th e assembl y o f Nairob i train s wa s estimate d t o cos t 
US$35,000 an d runnin g cost s o f KSh75,00 0 a  year . (US$ 1 = 10 Kenyan shilling s =  KShlO). 

6. TH E O.R. REPORT 
The O.R . manage r ha s asked yo u to draf t a  repor t whic h he wil l se e befor e i t i s sen t 

to the Are a Manager . I t shoul d addres s the following : 
(1) I n what area s ar e delay s likely t o occur ? 
(2) Wil l eithe r o r bot h o f th e Are a Manager' s suggestion s hel p t o reduc e thes e 

delays? 
(3) Furthe r suggestion s t o improv e th e marshallin g syste m give n th e curren t 

information. 
(4) A  discussion a s t o whethe r i t i s necessar y t o develo p a  mor e detaile d model . 

If so , wha t typ e o f mode l and wha t furthe r dat a wil l have t o b e collected ? 
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