al@mlmoeid. cang miwadue

Al®IMemMIde UEEBMo

M EH@ aflaM 1S O 8219830 Maud.1886

13.06.2019-a8 @qQaisig”

sd osl®d® airval

I G.2l0Gk0 BQais)
’@’1. all.gl. egmoamy: allemooe almowad }
! (mewsam)
i(;g))—\cce;(;@m'ls)c@ al@lrudlallesy agge| (ag)) | @ene. ailvesaow (:Qjogcﬁs;” :
f  @RMEQIWAOQW ol agim Qo | ®QRIOIEBUIDG MSals cm]‘lcearolrgmmmm.
| dfleieilod ansd sl (snil | ©P2ODN NITWEORIS i
!mrw(csﬂ MSafOEBM@T  (TVosTUMUS] 4] Qo) [P cwomemud  @skoilgend. ccmom‘
| sgo®a 6aJOBaOTLMD Al orlo aiedal @pmeniw. | @rw]
| a@lnemmailejeernzo; OlltoBetds Goidmmilgens. 1
QIR\AIEREHD;
(enil) @Il TS CHOS
| eawaiale] el @yl |
| OMNIGNILUTD aypogedlss’ 3
HoeBadleled  (K-Disc) apemeao:
CWINo @slailgesnszo; ng)zaﬁaﬁ;
@@l  allweiwen  dmlg oy
% | QIBYRIEREDD; a
‘_(m)'l) l@o mm"lglugg‘ﬁ;g’le)éj ﬂm’lm?g”tm’!fbﬁ ({mdl) | semoaeTm cRInEDIea _('Uﬂrcamomm@i\
! | aloswil@lesm BHIRYEEBUB msafenslaiges’.  eariaem n.»cc»:)mii
imsgﬂ'lenocesﬂ@'lgcmo; aslol=l: e N @HRIMEERUS @RMWIVAlYBE MSaISIE!
' | SI06Mo  allesodsead; oo a0l g, l
| apslomeasw) msallenamind
| . (MSald] aulle.elesend ; |
?‘(Eu)]) ;s)ceao.g'lm)'lcoﬁ msaes]  emoalad| (W) | ot DD (MUeETUMUI 5 mogmoceaoj
| 88 YO BalYMCIOR 2.6 6 5] m.).’a(ycB:QlO(!OOQICQ}oé

&) ah ©ecde oo 053
oswl® vl msafleneamaiioy’
AROTBIR)o oJO(T)GUBUaE
QO k) ) BHIOD |
 (llleBewes Meerd; |

 TUee@oEl®@00]l a10Me MsEH dleatody!
adallajlgens’
amenITWwe Il @] ealdomigens.

JleajodgloR  ale.Ball




[- = e

E(@) !@s%g@ Smoelmd oje)moud @@(gﬂ {g0) |e0m N (r')s}g;lenomcrn@“:
| DaM@Emaene wisd  esolnd MWl 88 esglen®d adlondleniledd),
alwoil msaflenssmoila’ al@leweowlyl ewoate Palmaow aldmasme
@pslome  Mmsalsl  qule.clssen OOBHOH BRI,
)M allesoossead;
|(0€);_0: ) 11985 ©d CHEBOMIDD| (af)) | OGI4Nl0B Qemleangldl e A}umxtﬁ}
! mlmeoermges afBedlrlad MOo6TU W] o] olleioimonioosl
@R Qilogy@l o) Qogd esoilad WrLlodeaslglay. !
AL Q'S Rl )

0 4flad Qemleaglcl 63000 F
| ruEadany’ @R 6SCHIBL]
“alleiimomlolocerns:; af)sslod

1
- AllpBIUBe MBdeend? {

s
s

OTUSU® Goadrul



FINW € s v ) (WMO __"'L

Nunutes of the meeting held on 24/09/2018 with regard to the feasibility of the
Water Train as an innovation for Water Transport.

L.1st of Participants

I.Dr.K.M.Abraham,Chairman K-DISC

2.Dr.Suresh Das, Ex-Officio Principal Secretary ,Science and Technology Dept
3.Sr1.P.Balz Kiran, Director, Tourism

4.5mt. Malathy S, Addl Secretary Transport Dept

5.8r.N.R Joy, Chief (Industries), State Planning Board

6.$;'i,I3ij11 Bhaskar,Joint Secretary Industries Dept

7.5r.Arun MV, Mechanical Engineer,State Water Transport Dept, Alapuzha
&.Dr.P.V.Unnikrishnan,Strategic Advisor,K-DISC

9.5r1.Kurian George,Executive Engineer (Rtd) KSEB

10. Sri.Anil Kumar V, Secretary K-DISC.

1. An imual presentation meeting was held on 24/09/2018 at 10.30 am in the
Conference Hall of the KIIFB with regard 1o the feasibility concept of Water
Tram put  in by  Sri.Kurian George ,Executive  Engineer
(R1d) KSEB.Dr.K.M.Abraham,Chairman K-DISC chaired the meeting.

kD

. Sri.Kurian George made a presentationon the concept of Water Train,a new
technical concept in which vessels move one behind the another like a
locomotive in a rail track . These vessels float in water one behind the
ather.The front vessel has a hydrodynamic shape in its front and also the last
vessel has such shape In the rear end. These vessels are connected with a
monorai] track which is about 2.5m above water level and is supported on
concrete pillars fixed in the bed of the water ways at a regular interval of
about Sm.The pillars have cross arms at the top (o carry the monorail of
siender cross sections.

3. It was explained that three projects have been tried out on the concept-:



2~

1. a mini working model having eight bogies was developed for the
Kerala State Science and Technology Museum, Tvpm for establishing
the viability of the new idea.

|

One tractor tailer system developed at the Cochin University of
Science and Technology .

3. A Water Train running on waves was developed and tested at the
Indian Institute of Technology,Kharagpur.

4. He suggested that as a pilot project the Skm stretch from Akkulam
Vallakadavu route or from Kochi Fort to Ambalamughal could be
selected.He had also produced Certificates of recognition from the Kerala
State Science and Technology Museum and from the Indian Institute of
Technelogy,Kharagpur in this regard.

th

. The Director Tourism pointed out that the construction in canals will raise
serious problems and the National Water ways cannot be touched .He
doubted whether the proposal would adversely affect the natural beauty of
the canals.The Chairman K-DISC observed that the objections have to be
answeredand reactionsto be found out. The energy savings have to be
clearly worked out and established. The design elements have also to be
fabricated.

6. After delailed deliberations on the feasibility of the proposal it was decided
to conduct one more meeting including the following personnel for
detailing next steps to be taken in this regard.

1. Iy Sreedevi-froin NATPAC
2.Director Water Transport Dept
3.Dr.Sudheer ,Dept of Ship Technology CUSAT

The meeting came 1o a close at 12 noon.

Dr.K.M.Abraham

Chairman K-DISC
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Minutes of Meeting held on 30.01.19 with regard to the-?casibilily of the

water train as an innovation for water transport

I ist of participants

I K M Abraham. Chairman, K-DISC

e Sharmila Maryv Joseph, Secretary Industries Department
YoAml Kumar. V. Scecretary, K-DISC

4 In B. (. Sreedevi, Chief Scientist, NATPAC

5 Dr. C.V Sudheer, Associate Professor, Departiment of Ship Technology, CUSAT
6 Joy N.R Chief (Industries) State Planning Board

Kunan George, Former Executive Engineer, KSEB

Malathy. S, Additional Sccretary, Transport

Y. Dr. P V. Unnikrishnan, Strategic Advisor, K-DISC

10 Pravadha P.R_, Section Officer, K-DISC

l‘:l._ Shri. Shaji V Nair, Director, State Water Transport Department
12, Sabitha N.M, Scientist, NATPAC

i3V S Satheesan, Planning officer, 1 ourism Department

14 Wilson K.C, Scientist, NATPAC

Al the omset Chairman, K-DISC informed that an earhier meeting was held on 24 09.2018
on the feasibility concept of water tran proposed by Shri. Kurian George, lormer
Lxecutive Engineer, KSEB.

The Chairman recalled that 1n the previous meeting the Director Tourism had raised a
concern on the aesthetics and ecological implications of the structures. The” present
meeung s o further vxplore the feasibility of the project by taking expert opinion from
the NATPAC, Water Transport Department and the Department of Ship Technology,
CLSAT.

Chairman opined that theoretically the concept proposed is acceptable, but the overall
feasibihty considering the total infra-structure 1o be put in place return of invesiment
nceds o be examined. Chairman proposed that a detailed feasibility report covering the
aspecis of weehmical {easibility and commeraial viabthity shal! be prepared A piloi stretch
for implementation his to be also identified The location should have intersections with
mass rapid transport svstems to look to feasibility of signaling systems.

Jaking part in the discussion, Dr Sreedevi pointed out that KIIFB funded canals in
Cochin can be utilized for pifot study Dr. Unnikrishnan indicated that designing of the
water tram shall look m aerodynamic aspects of the moving engme for opumization of
aspects of an fncton. water resistance, ete Shrio Kurian George suggested that Prof
Nschalas has agreed o extend technical suppori, Dr Abraham may conneet with fum foi
lits guidance and support. '

i1 OV Sudheer responded 10 the query raised by Dr. K M Abraham whether he could
prepare [haft Project Repoit {DPR) wih his onvil engiieering experts Dr Sreedev




pownted aut that Kochi Metro Rail Limied (KMRI) is in charge of implementation of
waler meiro It would he appropriaic 1o incorporate KMRL in the study.

Alter derailed discussion the following decisions were taken-

LA 3 KM streich should be identified by NATPAC in cansultation with CUSAT for

pHot implementation.

[ ]

The 1echnological feasibility regarding the construction of the moving parts shall be
underiaken by CUSAT after undertaking necessary modeling and simulation studies.
Compuiational Fluid Dynamics (CF1) study shall be also undenaken by CUSAT.

1 Shi Kurian Giecorge was asked 10 prepare a write up so that K-DISC could approach

Prol Nicholas for guidanee and advice

4. An imey disciplinary team may be constituted within CUSAT including experts in
Mecharical Engineering, Flectrical Engineering, Civil Engincering or any other
specific area found necessary.

L

Ixpenses ifany with regard 1o the implementation of the 1ol study wili b me by K-
IS¢

0 KMRIL may be asked to prepare DPR i consulation with CUSAT and NATPAC.
7. NA IPACmay imvolve in overall co-ardinatien and technical support.

Phe meenny concluded ar ) I 30pm

K.M. Abraham,
Chairman.
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Implementation of Water Train — Possible Route for Pilot Project

1.0 INTRODUCTION

Water Train is @ new technical concept in which vessels are moving one behind the other like
a locomotive in u rail track. The main advantage of this new concept is its high energy

efficiency comparing to all other modes of transportation.

Sri Kurian George, Executive Engineer (Rtd), KSIB, the inventor of the water train had put
the concept of waler train before the K-DISC and a meeting was held on 24-09-2018 on the
question of the feasibility of the project. Further to this a meeting was also conducted on 30-
01-2019, in which K-DISC suggested NATPAC to identily a trial stretch of waterway for the

implementation of the project in consultation with CUSAT.

“The Fdappally canal is one of the existing canals in the Kochi included in the proposed

- . development of waterways which was emerged by KSINC and 1o be implemented by KMRI..

Since Edappally canal is jocated near to major malls in the Kochi and the meuro 1s passing
over the canal, the same is selected as a probable location for the implementation of the

project.

In order to identi{y a suitable stretch for the implementation of the project. a combined field
visit was conducted by the NATPAC team and CUSAT team along with the inventor Sn
Kurian George. Dr.B G Sreedevi, Chief Scientist, SmtSabitha N M, Scientist and 81 Wilson
K . Scientist were the members from NATPAC team and Dr. C B Sudheer. Associate
Professor and Dr Manoj T Issac, Assistant professor represented the CUSAT team. The site
visit was conducted on 27-3-2019 and a stretch of Edappally canal from Edappally Bridge
(Chainage 2.5 km) to Ayyanad Bridge (Chainage 5.1 km) was found 10 be suitable for the
implementation of the project. This section of canal has 2.6 km length and 1t connects two
busy commercial areas in Kochi. The details of the selected stretch is given in the foliowing

seclion.

[
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2.0 PRESENT CONDITION OF EDAPPALLY CANAL ~

{dapally canal starts from Muttar bridge (10° 02 36.78"N and 76° 18' 12.40"E) and connects
with Champakkara Canal (part of NW-3) near Eroor bridge (09° 58 46.47"N and 76° 19°
$6.79"1) as its end point. It passes through Edapally, Vennala, Chakkaraparambu and
Chalikkavattom. This canal provides a link between Edappally and the walerway route

between Vyttila and Kakkanad (City Water Bus).

Lotal length of the canal is 11.231 km. Canal width varies from 9m to 100 m and depth
Gapes between 0.8m to 1.30m. 1t is perennial water body and presently, there is no visible
witer [low i most of the portions of the canal. Canal is highly silted and polluted by
domestic waste, commercial waste, construction waste, weeds growth and other sources. The
“canal is divided in o eight streiches according to width, depth, population density and

accessibility. The Figure 2shows the study arca and its divisions.

Figure 2.
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There are 25 cross structures across the canal which includes 16 road bridges, 2 rail bridges

and tour pipcline bridges, Metro line, a flyover and a skywalk.
Details of the Proposedstretch

i he Fdappallybridge along the NH, near Lulu Mall has less vertical clearance of about 2.7 m
only and the water flow is also blocked here. Hence the starting point of the canal for
operating the waler train is considered afler the National highway The details of cross

sirictures are given in Table 1. The section wisc details of canal are given below.
2.t NH Road Bridge toPuravankara Bridge (Ch 2/5000 — Ch 3/6000)

The total length of this canal section is 1.1 km. The width of the canal varies between 8m and
18 m. The depth of the canal varies from 0.2m to 0.4m. Due to the metro construction related
activities the canal flow is restricted and this has caused increased siltation of the canal.
There arefive cruss structures in the stretch which are Marattichodu bridge,. pipeline bridge.

Oriental timber bridge, Puravankara iron bridge and Puravankara Private bridge.

The commercial activities are predominant at the starting point of the section.
UptoMarottichodu bridge the canal is narrow and thereafier the width increases towards the
end of the section. The apartments mainly Trinity and Palladium are constructed between ch:
2/600 andch: 2/800. Residential buildings on the left bank are very minimal. Atch: 2/690, a
small channel of 9 m width joins to the left bank of the canal. Qriental Timber godownis
atch: 3/180, on the left bank of the canal. The land between ch: 2/830andch: 3/050, is
predominantly marshy. Two drainage channels having width of 1.5 m joins the canal on left
bank atch: 2155(1 and ch: 3/510 respectively. Random rubble masonry type bank protection is
available between ch: 2/600 ang ch: 3/200 on left bank.On the right bank, the bank pratection
slarts at ch: 2/840 and ends at Onental tmber Bridge (ch: 3/200).

3
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Table 1. Details of Cross Structures — Edappally Canal

i “ m(j'hain Coordinates No. Clearance
SN age Name of bridge T)?; ‘:f - SOfa I'J((::.lg)th “([::)th (im) Remarks
° | (km) & LAT | LONG |°P H v
, RCC Road : ' i Edappally to _
1 | 2/870 |Marattichodu bridge , 10°1'23.3" | 76°18'37.8" | 3 36.3 70187 2 Thrikkakararoad, waterpolluted.gro |
Bridge ; :
- wth of vegetation
2 1 2/870 | Pipeline bridge PQEZ‘;‘:’ 10°1'23.3" | 76°18'37.8"| 3 | 36.3 18.7 | 3.5 (1m dia)pipeline
Oriental timber RCC Road bridge to timber godown, water
‘ﬁlf 2 ) X I [« . " o ] X " . . B . 7 .
3 j3220 bridge Bridge 10°1'12.17 | 76°18'40.5 ! 12.7 39 8.4 33 polluted,growth of vegetation
Puravankara Iron Steel road - . .
. . °1'1.4" °18'43.7" . . 2.5
4 | 3/570 bridge bridge 10°1'1.4" | 76°1843.7"| 1 25.2 5 85 15 Puravankara Projects
5 | 3/580 |Puravankarapvt RCC Road| 14501 sv | 760184437 | 1 | 252 | 1685 | 15 4.5
bridge Bridge
A . Pipeline o " o1 o " e
6 | 4/180 |Pipeline bridge-1 b}idge 10°0°52.9" | 76°18'57.4"| 3 27.1 5.5 2.2 (1m dia)pipeline
To Cherumuttapuzhakara,old
7 | 47180 |Pipeline road bridge | RCC RO 1nogs0 9v 1760185747 1 | 27.1 | 486 | 137 | 2 . pipeline
Bridge crossing,waterweeds.highly
polluted water
e . Pipeline o I DU ; T
8 | 4/180 |Pipeline bridge-2 bridge 10°0'52.9" | 76°18!57.4" 1 3 271 5.5 3.2 (1m dia) pipeline
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Puravankarapﬂ bridge (ch 3/580)

Oriental Timber Bridge (ch 3/220)

-~The metro construction activities .at the starting point of the canal is spread. over 30 sq.m

{approx.) in the right bank. The commercial actlivities are extended uptoch: 3/200 on the right

side, up to Puravankura Bridge. An 8 m wide channel is joining on right bank atch: 3/450. The

Bank protection of RRM is available trom ch :2/840 to at timbergo down bridge (ch: 3/200) on

the right bank.

2.2Puravankara Bridge to Pipeline Bridge (Ch 3/6000 — Ch 4/2000)

The length of this section of canal is 0.60 km. The width of the canal varies between 1 Im and 24

m. The wider portion of the canal starts from this section. The average depth of the canal varies

from04mto 1.5m.

e b

Pipeline Road Bridge (ch 4/180)

Canal near Pipelne Bridge (ch: /180]




The left bank of the canal up to ch: 3/900 is predominantly vacant marshy land. Maruthi Service
Centre with 4 buildings s functioning on left bank between ch:4/000 and 4/100. The bank is

protected between ch: 3/900 and ch: 4/150 stretch of the canal with random rubble masonry.

After Puravankara bridge there are a cluster of houses uptoch: 3/800 on the right bank. The
vacant land starts fromch: 3/900 and extends upto the end of this section. Two pipelines of

diameter Im and 1.5m are passing across the canal near the pipeline bridge.
2.3 Pipeline Bridge toAyyanad Bridge(Ch 4/2000 — Ch 5/1000)

The total length of this section of the canal is 0.9 km having an average width of 21 m. The depth
of the canal varies from 0.8m to 1.5m. There is potential for navigation without any further land
acquisition.Assisi Vidhyaniketan Public School and Snehanilayam Special School are the
notable landmarks in this section. At Ayyanad,there are 2 bridges atch: 5/700 which onnects to

Thrikkakara town.

The canal bank is protected between Pipeline Bridge and Ayyanad bridge by random rubble
masonry having slope of 1:1.5. On right side there are four Penta Queen Apartments having G+7
floors arc at ch: 4/600 km to 4/720 km which arc closer to the bank. Between ch: 4/720 and ch:
4/950 the land use is predominantly residential. Atch: 5/000,Geojit building with G+11 floors is
available closer to the bank. Atch: 4/580, a channel having 3.5m width joins the Qanal. The right
bank is well protected from ch: 4/200 to ch: 5/100.

3.0  OBSERVATIONS
i Water availability

From the site visit and reconnaissance survey conducted by the team and gathering information
wm=regarding the high fluod levet-at variods points from the public, itfis=understood- that-during the. .
recent floods, the water level at the starting point of the study stretch has risen upto the baserment
floor level of the nearby apartments.But, at Puravankara bridge location only about 2.0 m rise in
watér level occurred during the floods. Hence the reason for flooding at the starting section is
only due to chocking of the canal throughout by solid waste dumping, siltation and weed growth.
Hence, if the canal is protected properly the flow can be maintained and availability of water can

be ensured.
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ii.  Water level variation

Sri. Kurian George has confirmed that | m vaniation in water level will not affect the working of
the Watcer Train and will not cause any operational problem.

iii.  Traffic Potential

ihe streteh considered provides connectivity to major malls of Kochi and also to the metro
station at Edappally. The canal passes through residential areas with many majorhigh-rise
buildings and apartments. The road traffic in this scction is at present beyond the capacity. Hence
there will be assured traffic in the Walter Train with the local commuters opting for this mode to
cater their needs to travel to the malls and metro station considering its easy accessibility and

time savings.
4.0  CONCLUSION

The proposed water train is an indigenous technology avoiding borrowed or donated knowhow:,
It is expected that implementing the Water Trainas a pilot projectin this section would be helpful
to decongest the road section between Edappally andChembumukku and also will provide a
more convenient accessibility and travel mode to the local residents of the area. Since the
proposed route is present in the near vicinity of malls, recreational activities also can be
expecled.

However. to have effective utilisation of the system, it is necessary to maintain,throughout the
entire proposed stretch,adequate water depth of a min of 1.5 m and a vertical clearance of 2.5 m
to 3 m from the water level to the crossover bridges. And also, a width of minimum 8 m needs 1o

be maintained.




