FérETe.

long range planning tool for STUs

Example - BMTC

5 A e SGAchitects

FOUNDATION




About us

SHAKTI Shakti Sustainable Energy Foundation was established in 2009 to support

SUSTAINABLE ENERGY  [ndia's developmental and energy security objectives. We work towards

FOUNDATION .7 . ) .. . .
facilitating India's transition to a sustainable energy future by promoting
policies that encourage renewable energy, energy efficiency and sustainable
[ransport

. SGArchitects was established in 2006 and provides consultancy services in
SGAchitects

the field of sustainable urban transport including public and non-motorized
transport. We provide expertise in research, planning and implementation
for all forms of sustainable urban transport projects, including developing
toolkits, guidelines and other resource material

The Transportation Research and Injury Prevention Programme (TRIPP)
at the Indian Institute of Technology (Delhi) is an interdisciplinary
programme focussing on the reduction of adverse health effects of road
transport. TRIPP attempts to integrate all issues concerned with
transportation in order to promote safety, cleaner air, and energy
conservation.




Key PT studies undertaken by SGA

For STU’s

e Bus Terminal and Design Guidelines
e Bus Depot and Design Guidelines

e Roadmap for bus fleet infrastructure development for STU’s (for
HRTC, JKSRTC ,MSRTC and APSRTC)

e Electric depot design for (GNcTD, DIMTS)
e \Web based tool kit to evaluate fleet operations data

Public Transport

e BEAD — BRTS Evaluation and Design Tool
® BRTS corridor Design (pelhi, Pune, Rajkot, Indore)

~UBEAD —
BRTS Evaluation And Design Too —




Need for the Tool

* Most STUs are unable to recover operational cost, and are dependent on
State support for meeting fleet, infrastructure requirements and
operational losses.

* |[n the absence of any quantifiable short or long-term improvement
projections, or a structured annual budgetary requirement, linked to a loge
term vision, State financial machinery resists funding STUs

* Because of this most STUs are in a deteriorating cycle — compromising
sustainable mobility efforts and limiting access to essential services for a
majority of the population.

* Even if current mode share is to be retained fleet expansion is necessary to
cater to an increasing population/trips — investments in STUs is necessary

* If STUs can produce long term plans with investment requirements and
matching benefits/outcomes, States will be amenable to invest and
objectives of STUs will be met.



Spreadsheet based Fleet Estimation Study 55,715

» Himachal Road Transport
Total 140 default

Corporation (HRTC) — 2017 values that can be
changed to build

. scenarios
> Jammu and Kashmir State

Road Transport Corporation Default
(JKSRTC) — 2018 Values

> Maharashtra State Road

Transport Corporation
(MSRTC) — 2018 Input Process Output

Formulas and
» Andhra Pradesh State Road Total 81 Inputs o \;zarllvtdate t:;dtm"::s
r intercity/intracity,
Transport Corporation for different types of

(APSRTC) - 2018 hyssas



FIEET Tool - Estimation Methodology

e City data- Current year, Urban/rural Population data, Population Growth rate
 Fleet details: Intercity/Intracity, mini/regular/luxury, fleet size
e Trips details: Daily/over night trips, Bus/IPT trips, Tourist trips
e Avg. trip length: Intercity/intracity
|nput e Modal share- Intercity/intracity, Bus/IPT
e STU Data: STU Intercity/intracity trips, routes, Avg. route length, One way bus routes;>Avg. Occupancy
(%), Avg. staff per bus

» Improvement in fleet utilization, operational efficiency 'GAP’, Avg. expected bus life, Annual rate of change,
» % of same day/overnight trips, percent of average seating capacity, Average Cost of buses,

Default ¢ Average expected revenue from scrapping of buses,

Values ° Cost, capacity and Land Required per bus for depot and terminal

* Budget, Land requirement for Terminal/depot development <
* Intercity/intracity Fleet Procurement, Cost, growth per year, land requirement, grothﬁ bus/IPT trips,
Output Model share growth in bus/PT per year Nl



FIEET Tool — Estimation Methodology

STEP 1 — SERVICE CLASSIFICATION

)
—

SERVICE CLASSIFICATION CRITERIA

TRANSITION BY COMPOSITION .... EPK

share of share of passenger trips Vehicle capacity
fleet
1 Vehicle utilization
l Fleet utilization
oer day X by STU X length O Capital cost of buses
Total fleet =
_ < CPK
Fleet Avg. k A =
utilization X bus perday X  occupancy i (ElicIetecnolcEy
| ‘ - Staff to Bus ratio
" v |
W Projected Weighted average Aggregated fleet Vehicles Projected split Age limit for buses
I';parameter value of parameters estimate by service by composition
< Passenger trip length
0 V%
= Projected trips +  Vehicles  Projected splitby ~ Aggregated fleet Route length
arameter values by service composition estimate
2P y P [ MAX 24 SERVICES |




FIEET Tool — Estimation Methodology

Total fleet

staﬁ: rcquwemewts

by STU X length

/ mfrastruoture requiremewts
/mglon Mode share Avg. pass trip
per day X

Total budget/viability gap

Fleet Avg. km per Avg.

Vatlon busperday X  occupancy Z
\A oPethowaL cost/ re\/evwce/

A Bus purchasge requwemewts

Existing Fleet by Age



FIEET Tool — Estimation Methodology

Expected Yearwise Cumulative Fleet

Given for each year and Land Requirement

based on documented : o Build - o Build 30000 800.00
.. . cenario Buildin cenario Buildin —
projections for different ) g ) g 25000 e — oo
: Input input 50000 - 600.00
trip types ‘ —_—
15000 400.00
10000 o
200.00
5000
0 0.00
o0 O N « O 00 © N @ O - - ™ T O 0 O
g S B S R - - - -
N AN NANaRS SN S S S
Trips in region i
P 8 MOde Share Avg' pass trlp Total Fleet Requirement

per day X by STU X length
Total Land Requirement (Hectares)

Total fleet

Yearwise Budgetary Requirement

Fleet Avg. km per Avg.
utilization X bus perday X  occupancy (Crores) for Fleet and Infrastructure
1500
1000
500 W
0

Scenario Building  Scenario Building  Scenario Building
input input input

Budget for Depot Development (Crore Rs.)
Budget for Terminal Development (Crore Rs.)

Budget for purchase of new buses (Crore Rs.)

Total budget (Crore Rs.)



FIEET Tool — Estimation Methodology

Given for each year
based on documented
projections for different

trip types

Total fleet

Trips in region
per day

Fleet
utilization

Scenario Building

input

Scenario Building  Scenario Building

input

Mode share
by STU

Avg. km per
bus per day

Scenario Building
input

input

Avg. pass trip
X length

Avg.
X occu pancy

Scenario Building
input

Total work trips by All Modes

S Categaty CESTU peetiston I(rltlrg;:(lr;y) Intracity (>10KM) I(Tle(;;lr;y) Intercity (>10KM)
URBAN 28216147.3
APSRTC(Andhra Pradesh ) INTRA + INTER RURAL 56330796.5| 9942106 1385414 6874786 4993693
TOTAL 84546943.8
URBAN 316873.48
APSRTC(Arunachal Pradesh ) INTRA + INTER RURAL 1066300 137275 6917 206422 31024
TOTAL 1383173.48
URBAN 4368780.64
Assam state road transport corp. INTRA + INTER RURAL 26805589.8) 1992027 129602 6755588 1406544
TOTAL 31174370.4
URBAN 11752828.1
Bihar state road transport INTRA + INTER RURAL 92346623.9] ;857159 231182 6403936 2155708
TOTAL 104099452
URBAN 1026425.12
Chandigarh transport undertaking INTRA + INTER RURAL 29024]  s5go755 65363 26787 50063
TOTAL 1055449.12
URBAN 5880504.57
Chattisgarh transport Department INTRA + INTER RURAL 19593166.8| 2613263 189741 1826678 815808
TOTAL 25473671.4
URBAN 16368242.5
Delhi Transport Corp. INTRA RURAL 419698.525| 6466310 1651327 173154 1635346
TOTAL 16787941
URBAN 914507.715
Kadamba Transport Corp. INTRA + INTER RURAL 551767.574| 408537 69821 221416 241664
TOTAL 1466275.29
URBAN 25747308.8
Gujarat state road transport INTRA + INTER RURAL 34692383.2| 12108945 1093792 4255592 3273498
TOTAL 60439692
URBAN 6063047
Ahmedabad transport corp INTRA RURAL 1151178| 2666893 402722 75734 75734
TOTAL 7214225
URBAN 8842589.95
Haryana Roadways INTRA + INTER RURAL 16508872.1 3245210 330868 2309293 2204653
TOTAL 25351462
URBAN 688519.581
Himachal road transport Corp. INTRA + INTER RURAL 6176082.42| 322425 26182 1612724 501841
TOTAL 6864602
URBAN 3433808.49
JKSRTC INTRA + INTER RURAL 9107493.51| 918422 126200 1395318 788226
TOTAL 12541302
URBAN 7933646.23
Jharkhand Transport Department INTRA + INTER RURAL 25054487.8| 3046979 217588 3701381 1402589
TOTAL 32988134
URBAN 4240516
NEKSRTC(North eastern karnataka) INTRA + INTER RURAL 9151989| 1284645 80516 991973 577041
TOTAL 13392505
URBAN 14913151
NWKSRTC(North western karnataka) INTRA + INTER RURAL 7885469 1417655 124078 1058003 777211
TOTAL 22798620
URBAN 6963439
KSRTC INTRA + INTER RURAL 29113819| 7449432 1371188 4101373 3131311
TOTAL 36077258




FIEET Tool — Estimation Methodology

Given for each year
based on documented
projections for different

trip types input
Trips in region Mode share
per day X by STU
Total fleet

Fleet Avg. km per
utilization X bus per day

I 1

Scenario Building  Scenario Building
input input

Scenario Building  Scenario Building

input

|

Avg. pass trip
X length

Avg.
X occu pancy

|

Scenario Building
input

Average
route length

Average
Passenger
trips per bus
trip

Average
Occupancy



FIEET Tool — Estimation Methodology

Given for each year
based on documented
projections for different

Scenario Building  Scenario Building

trip types Input Input
Trips in region Mode share Avg. pass trip
per day X by STU X length
Total fleet
Fleet Avg. km per Avg.
utilization busperday X  occupancy
FIEET

Service Compomton (Intracty)

Desrecd Meet
Servce Name Bus Type Composson Compostion Rane of O
(%) (%)

Trajechory of
Change

Degred Feet
Uthaason

Rate of Ohange

STU Vision Data

FLEET

Version - 1.0
Mode Share
Mode Share of Bus from total work trips (All modes)
N ) Trajectory
Intracity Current Desired Rate of Change of Change

<tk | | | I
20k | | | I

Intercity
Trajechory of Deswed Avg Vewde 0% Trageciory of S ate af Chana Trapectory of
Change Utkration (%)  Pate of Change Change ot i e e Change
TSR e L e 2 TP e T
- ( vl




Service specific parameters

[ Annual Estimates — 33Yrs J
Service specific - Current year - Service specific - Expected

i ESt'mattesd ) horizon year estimates
isaggregate
. e v Expected EPK
service - aggregated
Current occupancy/ load factor results by composition Expected occupancy/ load factor
Years to Trajectory of
Current vehicle utilization Adicive tvoe: G Expected vehicle utilization
| 10 | LoGARITHMIC +|
Expected fleet utilization
Current number of routes / / Expected number of routes
Linzar
Current CPK Fipcnssal Expected CPK
_-/ /,/‘
/ g Expected mode share-STU buses
Expected mode share-other buses
b b Expected mode share of IPT
Linear - Rate of change remains same over
e oy o SR s Expected passenger trip length
Logrithmic - Rate of change steadily reduces
Current average route length el i Expected average route length
Expected Composition by Expected Staff to bus ratio
service (fleet or passenger)

estimates
Current EPK

Current fleet utilization (Same for all services)

Current Staff to bus ratio




Working of FIEET Tool

EXAMPLE: BMTC



FEEET tool ,,,4 INput Forms

User form 1-Splash page

User form 2 - STU Basic
Info

User form 3 —STU Fleet
data

User form 4- STU Service

Data
User form 5 - STU
Infrastructure Data

User form 6 — STU Vision
Data 1

User form 7 — STU Vision
Data 2

User form 8 — Mode
Share (sTu, Other Bus & IPT)

User form 9 — Default
Values




FCEET tool 5919 INput Form -1

UserForm1

s s ___ s | :
R 8

User form 1-Splash page

User form 2 - STU Basic
Info (population/trips)

User form 3 — STU Fleet
data

User form 4- STU Service
Data "

User form 5 - STU
Infrastructure Data =

User form 6 — STU Vision —4 i p 18 . :
Data 1 - ‘ — vl NS B ) ‘ -
User form 7 — STU Vision - o v Al
Data 2

User form 8 — Mode
Share (sTu, other Bus & IPT)

Versian 1.6

User form 9 — Default

Values s SGArchitects 3T

@SGArchilecls FOUNDATI
RIS

Option to continue using last saved data, start a new evaluation, to access the estimation engine (by the developer) or to exit

I\

©SGArchitects



STU Basic Information

Select STU from data base

|

FIEET
FCEET tool 5519 INput Form - 2 Lo IO —
[ = 2 cosatrs 1| [
Population OSRTC Data Total No of Trips (educational)
Urban Rural Total Intracity Intercity
| 7005496984 | 3406872102 | 41974218 | 2635859 | 6735767.836
Total Non-Work Trips by All Modes Total Work Trips by Bus

Intracity (<10KM) Intracty (> 10KM) Intercty (<106M) Intercity (> 10KM)

| 217487

| 2171260 | 4330409 | 1723830

Mode Share of Bus from total work trips (All modes)

Intracity (<10KM) [Intraoty (>10KM) Interaty (<10KM) Intercty (> L10KM)
| 2%

| 2% | 18% [ 3%

Mode Share of IPT form total IPT trips

Intracity (<10KM) Intracty (> 10KM) Intercity (<106M) Intercity (> 10KM)
| 32% [ 9%

[ 29% | 30%
Tourist Trips from State - All modes

Intercty (<10KM) [ntercty (>10kM) Intracty (<106M) Intracity (>10KM)
| 654

| 3516 | s141 | 666

Intracty (<106M) Intracity (>10KM) Intercity (<10KM) Intercty (> 106M)
[ 20930

| s3s60 | 148916 | 641872

Mode Share of IPT from total work trips (All modes)

Intracity (<10KM) Intradty (>10KM) Interoty (<10M) Interdty (>10KM)
[ 2% [ 7%

| 1% [ 3%

Total Tourist trips by Bus

Intercty (<106M) Intercity (>10KM) Intracity (<10KM) Intracty (> 106M)
| 15897

| 79957 | 1402 | 64566

Total State + outside State all tourist trips - All Modes

Intercty (<10KM) Intercity (>10KM) Intradity (<10KM) Intracity (>10KM)
[ 71582

| 80104 | 1757 | 92220

SArchite

‘ N_f_ _ . L . _ _ ... .t

Total Work Trips by All Modes

Intracity (<106M) Intracity (>10KM) Intercity (<10KM) Intercty (> 106M)
| 292482.225

| 2019971 | ss9089s | 2318321625

Total Work Trips by IPT

Intracity (<10KM) Intracty (> 10KM) InterGty (<106M) Intercity (> 106KM)
| 68028

| 19380 | 60878 | 63274

Mode Share of Bus from total bus trips

intracty (<106M) Intracity (>10KM) Interoty (<10KM) Intercty (>10KM)
| 8% | 6%

[ 16% | 7%

Total Tourist trips by IPT

Intercity (<10KM) Intercity (> 10KM) Intracty (<106M) Intracty (> 10KM)
| 1086

| 6300 | 66433 | 14345

Average Annual Exponential Growth Rate

Urban Rural Tourist

| 0.0212 | 0.0095 | 0.02%0



FCEET tool 59,9 INput Form - 3

User form 1-Splash page

User form 2 - STU Basic
Info (population/trips)

User form 3 —STU Fleet

STU Fleet Data
data
: FIEET
User form 4- STU Service Verson - 1.0
Data  Fleet Data (Intracity) =
No of Buses
U f 5 STU Bus Type Name Seating Capadty > 15yr 15yr 14yr 13yr 12yr 11yr 10yr YAgegyr 8yr Tyr 6yr Syr 4yr 3yr 2yr 1yr (d«;(,:mm) Cost of Bus Age limit for bus
SENORMEE || High Floor standarc] [ (413 [ 4 [ [® [0 [34 [es |96 [er [+ [a8 [eor [23 [o E IR EE | s671 [ 2500000 |22
Infrastructure Data ["AC Low Fioor EX o o [z [= [u [w [m [se [x oo [s [s Jo [z [w [o N E
- [ ac Express Low Fioor EX [0 [0 [0 [ [2 [ v 7 N+ fu [ o [ o |3 f15 o | 102 [ soooon0 | 12
User form 6 — STU Vision [ Eectricbus [a13 [o [o [o [o [o [o [o o [o [0 [0 [0 [0 [0 [0 [0 [o [(1s000000 [ 15
Data 1
User form 7 — STU Vision
Data 2
User form 8 — Mode Tt | == | & MU SCAchiects .
Save & Continue | Exit | Open Default values
Share (sTu, Other Bus & IPT) ©SGArchitects
User form 9 — Default
Values

Give a name to all service, define average seating capacity, composition by age, cost of bus and expected age

©SGArchitects



FEEET tool 59,6 INput Form - 4

User form 1-Splash page

User form 2 - STU Basic
Info (population/trips)

User form 3 — STU Fleet STU Senice Dt

Version - 10
data

. - Service Data (Intracty)

User form 4- STU Service Service Name Bus Type FeetStongh T AGEK RGO g e e T U;;:n"a) s WS TR L sl e o i
DE]E | Reguar | tigh Foor Stendard v| | 5671 [ 8530 BN ES | 43 | 154 | 6345600 | 400 [s500 [ IEE: [543 [s6 (56000

| varacitySenice | ACLowFoor  v| | 78 | 76.30 | s5.06 | 85.19 |27 | 2% | 600300 | 0.00 [0 I [sn o8 [4s 0w
User form 5 - STU | VayuVajra | ACExpressLowFioor v| | 102 [ %30 EXEREER R EES | 18000 [ 0.00 [ s ED Mo Mo [0
Infrastructure Data | Becticbus | Lowfloor o [ 8500 | 4124 | 5288 | 049 | 154 [0 | 400 ED I [ K s [
User form 6 — STU Vision
Data 1
User form 7 — STU Vision
Data 2 | |

Error check Go Back =

userform 8 Siviode ML SGAchiects .

Save & Continue | Exit | Open Default values
Share (sTU, Other Bus & IPT) e
User form 9 — Default
Values

Define operational characteristics of all services, utilization, occupancy, efficiency, CPK, EPK, no. of routes, staff to bus ratio

©SGArchitects




FCEET tool 59,9 INput Form -5

STU Infrastructure Data

ELEET

Version - 1.0

User form 1-Splash page

User form 2 - STU Basic

Info (population/trips)

User form 3 —STU Fleet
data

Share (sTu, Other Bus & IPT)

User form 9 — Default

-
User form 4- STU Service Tobl i s ot 1o depos
Data Total No of Developed Depot Sites o= Area(:;dc;:;ﬁve DR i Num@?g:{::\;elm ag?epo
U f 5 STU 45 3375 3375

ser form 5 -
Infrastructure Data
User form 6 — STU Vision

— Terminal

Data 1 — Total No of Developed Terminal Sites Total Area under active Terminals T?gdb:dhﬁﬂﬁ?gd
User form 7 — STU Vision (hectare) S uvelonen (i tie)
Data 2 = %00 5400
User form 8 — Mode

Values Error check

Go Back

SHAKTI

Include current infrastructure details, existing number of depots, terminals and total land availability for both

©SGArchitects D\ T/M

mwr  SGAIChitects -



FCEET tool 5519 INput Form X

Estimation Method
User form 1-Splash page

User form 2 - STU Basic — Composition By: (Intracity) —— [ ServiceTransition type (Intracity) —

Info (population/trips)

User form 3 —STU Fleet

data (¢ Passenger Trips ¢~ use existing fleet at all cost till
service age

" Bus Fleet (¢ ‘generate unutilized fleet

User form 4- STU Service
Data

User form 5 - STU
Infrastructure Data

User form 6 — STU Vision
Data 1

User form 7 — STU Vision

Data 2

User form 8 — Mode

Next
Share (sTu, Other Bus & IPT)

User form 9 — Default
Values

Go Back

Select the estimation method

©SGArchitects



FCEET tool 59,9 INput Form - 6

User form 1-Splash page

User form 2 - STU Basic
Info (population/trips)

User form 3 —STU Fleet
data

User form 4- STU Service

Data

User form 5 - STU
Infrastructure Data

User form 6 — STU Vision
Data 1

User form 7 — STU Vision
Data 2

User form 8 — Mode
Share (sTu, Other Bus & IPT)

User form 9 — Default
Values

STU Vision Data (Intracity)-1
— Service Composition (Intracity)
CurrentFleet  Desired Fleet ) .
. i+ i+ Yi to Trajectory of Desired Fleet Yi to Trajectory of Desired Avg Vehicle Yi to Trajectory of Desired Avg Years to Trajectory of
Service Name Bus Type Cmg’sm Cm?.f,’:)'m e target 'aéhangl" Uthization ) ache?:erstarget 'M° Utization (%) e target 'aéhmg? Ocmpancy\z%) acheive target Chang:
Regular HighFloor Standard ~ ["91.43% [ 0.00 [ 10 LOGARITHMIC v| [ 85.00 [ 10 [ tinear ~| [ ss.00 [ 10 | Linear ~| | 7.00 | 10 | Linear ~|
Vexa Oty seracs ACLon ooy IW W (Same for all services) | 76.00 | 1 | tinear = | 900 | 1 || Linear =l | ss.00 | 10 | tinear |
Vayu Vajra ACExpressLowFloor  [Tg 253, 0.00 | 76.00 | 10 | Linear > | 00 | 10 | Linear ~| [ss.00 [0 [ Linear ~l
Electric bus Electric bus ["0.00% 100.00 / | 8s.00 | 10 | Linear > | 900 | 10 | Linear =l [70.00 [0 [ Cinear ~]
Exponentiz| o
/ A
Indicative figure differentiating the different
growth curves
Linear - Rate of change remains same over
MMMMMM
ver growth perk
Logrithmic - Rate of change steadily reduces
er growth period
Srcheds | Bobak | SHAKTI SGAch b
e [Chitects  rwiee
Save & Continue | Exit | Open Default values |

© SGArchitects

Create horizon year envisioned scenario for all services — envisioned operational characteristics, utilization, EPK, CPK, etc.,
period to achieve the vision (example 10 years) and trajectory of change (linear, logarithmic or exponential)

©SGArchitects

/1




FCEET tool 55,6 INput Form -7

User form 1-Splash page

User form 2 - STU Basic
Info (population/trips)

STU Vision Data (Intracity)-2

— Service Composition (Intracity)
User form 3 — STU Fleet : : : . T
data Service Name Bus Type Desired EPK ad:vaést;’get Trajectory of Desred CPK ad:vaést;get Trajectory of Desredrsatsofftobus ad:va;sl;get Trajectory of Desre? o?ﬁ:sam ad:va;sl;’get
. Regular HohFloorStandard [ 4 [ 10 | e  w| |55 [ 10 [ iner  v| |52 | 10 [ iner  v| |0 | 10

User form 4- STU Service Vajra City Service AC Low Floor | 60 | 10 | Linear RRE | 10 | Linear RRES | 10 | Linear x| o | 10
Data Vayu Vajra ACExpressLowFloor [ g9 [ 10 [er =] [ [ 10 [ear =] [4s [ 10 [er =] [0 [ 10
User form 5 - STU Beclrichs Bectricbus | 45 | 10 | Linear x| | 10 | Linear x| |52 | 10 | Linear x| | e000 | 10
Infrastructure Data
User form 6 — STU Vision
Data 1 5
User form 7 — STU Vision
Data 2 Trajectory of Desired Avg. Years to Trajectory of Years to Trajectory of CurrentPass.  Expected Pass. Years to Trajectory of
U f 3 — Mod Change Routelength  acheive target Change CurrentCost  Expected Cost 4 jpive target Change Trip Length Triplength  acheive target Change

SELIONM o= VIOAE Linear ERE: | 10 | Linear ~| | 200000 | 2400000 | 10 | Linear - | 427 G | 10 | Linear -
Share (s1u, Other Bus & IPT) Linear =~ |2 [ 10 | Linear ~| | eooooo0 | 7soo00 | 10 | Linear vl | 418 | 5.1 | 10 | Linear ~
User form 9 — Default Linear | | 165 | 10 | Linear ~| | o0 | 7500000 | 10 | Linear | | 19.00 | 22 | 10 | Linear |
Values Linear RRE [ 10 | Linear ~| | sooooo0 | ooocooo | 10 | Linear ~ | 430 | 6 | 10 | Linear |

Additional information to create envisioned operational characteristics
SGA

©SGArchitects



FCEET tool 59,9 INput Form - 8

STU Vision Data (Mode Share)
User form 1-Splash page FIEET
Version - 1.0
User form 2 - STU Basic
. . ~— Mode Share
Info (population/trips)
User form 3 —STU Fleet
data Mode Share By STU Bus Mode Share By Other Bus Mode Share By IPT
User form 4- STU Service
Data Current Deded e ot Current Dewed.  iOTE L I Current Deaed: it L TR
User form 5 - STU - (o | 2ol | o | tnewr ] L= ] KENE B | e[ [e3% | [50 [® [w [tnear <
Infrastructure Data
User form 6 — STU Vision
Data 1 Intercity 0.00% | 0.00 |%| | 10 Linear | 36.22% | 38.84 % | 10 Linear | 11.73% I 11.66 |%| I 10 I Linear |
User form 7 — STU Vision
Data 2
User form 8 — Mode
Share (sTu, Other Bus & IPT)
User form 9 — Default
Values Sror ek | — | SHAKTI SGA : =
swestxt | | Ext |  OpenDefauitvaies | e rchitects  =e-

Current mode share for STU buses, other buses and IPT is estimated and displayed — users are required to input an

envisioned mode share for each, time period to achieve it and trajectory of change

©SGArchitects




FEEET tool ,q19 INput Form - 9 swoeautos

User form 1-Splash page

User form 2 - STU Basic
Info (population/trips)
User form 3 —STU Fleet
data

User form 4- STU Service
Data

User form 5 - STU
Infrastructure Data

User form 6 — STU Vision
Data 1

User form 7 — STU Vision
Data 2

User form 8 — Mode
Share (stu, other Bus & IPT)

User form 9 — Default
Values

Default data — recall the form any time — either edit the data or restore defaults such as per bus area requirement, scrap cost, etc.

DE1 UST3Ul valuss I

©SGArchitects

Item
> 10km Work Bus trips origin from other states (travelling to
state) as percent of work bus trips in state

> 10km Education Bus trips origin from other states (travelling to state)
as percent of work bus trips in state

> 10km Non work (and non tourist) trips bus trips origin from other
states (travelling to state) as percent of work bus trips in state

Percent of education trips less than 10km in urban arsas

Percent of education trips less than 10km in rural areas

Percent of inter city work trips >10km originating from urban area
Percent of inter city education trips >10km originating from urban area
Percent of inter city non-work trips >10km originating from urban arsa
Percent of education trips less than 10km by buses in urban area

Intra city non work trips <10km by bus

Percent of same day non work trips by city bus

Percent of overnight non work trips less than 10km

Percent of overnight non work trips by city bus

Percent of same day education trips less than 10km by public buses in rural

Percent of same day education trips more than 10km by public buses in urban
areas

Item

Perscent of STU Inter city trips >10km as percent of total inter city trips by bus

Work IPT trips origin from outside state (travelling to state) as percent of
work IPT trips in state

Percent of same day education trips less than 10km by IPT in urban areas
Intra city non work trips <10km by IPT
Percent of same day education trips less than 10km by IPT in rural areas

Inter city non work trips <10km by IPT

Percent of same day education trips more than 10km by
IPT in urban areas

Intra city non work trips >10km by IPT

Percent of same day education trips more than 10km by IPT in rural areas

Value

[em
[
o
o
o

I 39.90% Inter city non work trips >10km by IPT 23.65%
| 22.50%
Intra
I 0.00%
Land Required per bus for depot development (sqm) 160.00
I 1.00%
100.00

| 21.00%

Percent of same day education trips more than 10km by public buses in rural areas I 37.00%

Inter city non work trips <10km by bus
Inter city non work trips >10km by bus
Percent of STU Intra city trips <10km as percent of total intra city trips by bus
Percent of STU Inter city trips <10km as percent of total inter city trips by bus

Percent of STU Intra city trips >10km as percent of total intra city trips by bus

o
T
(e
B

28.37%

Average Depot Capacity (buses)

Land Required per bus for terminal development

9% of non local STU buses using inter city terminal (zs % of STU buses)
Average terminal capacity

Current average operational hours

Cost per bus for developing depot (rs)

Cost per bus for developing terminal (rs)

Factor to relate terminal capacity to bus fleet (Flest/(Capacity*X), where

=




A sole government agency

est Case — BM

that

operates urban public transport bus
service in Bengaluru with a current

Mode share of 19.77%.

BMTC has fleet strength of over 6000

buses covering around 11.94
kilometers making 69660
daily.

lakhs
trips

The agency constitutes around 33444
employees and 54 bus stations and

45 depots across the city.

BMTC has 10 travel and
Management centers (TTMCs).

transit

C 2019

Data Collection

Online source
reports

Population (Bengaluru)

Mode share (BMTC - STU
buses)

Urban population growth rate

Rural population growth rate

Tourist growth rate

8,443,675

19.77 %

2.12%

0.99%

2.50%

Census 2011

Estimated from census 2011 and STU
data

Census 2011 and Karnataka — Tourism
Survey report



est Case — BMTC Base Year data ,q45

Data Collection For 3 different services

Service 1 : Regular Standard Buses
Service 2 : Low floor AC buses
Service 3 : Low floor AC buses — Airport Shuttle

Service 4 : Electric Buses (Fleet to be 100% electric from 0% today in 10 years)

weighted avg

Fleet strength 6482 5632

Fleet utilization 87.74% 89.2% 77.9% 77.9% 89.2%
Vehicle utilization 89.3% 89.8% 86.3% 86.3% 85.7%
Trips catered per day 35,12,000 34,00,000 1,00,000 12,000 0

% Load factor 63.5% 65.0% 53.4% 53.4% 65.0%
Staff to bus ratio 5.18 5.18 5.18 5.18 5.18

SHAKTI

SUSTAINABLE ENERGY

SGAchitects



Test Case — BMTC, Horizon Year 454

The test case scenario is defined by the service wise inputs provided as vision data form under 6 Parameters:
= Fleet Composition

= Fleet Utilization

= Vehicle Utilization

=  %Lload Factor

= QOperational routes

= Staff to Bus Ratio

Envisioned mode share is 24.0% from the current 19.77%

Fleet Composition 0% O% O% 100%
Fleet utilization 92.0% 92% 80% 80% 92%
Vehicle utilization 85.74% 99% 96% 96% 99%
Operational Routes 2264 0 0 0 2264

% Load factor 66.0% 66% 53.9% 53.9% 66%
Staff to Bus ratio 5.2 5.2 5.2 5.2 5.2

SHAKTI

SUSTAINABLE ENERGY

SGArChiTecTs Linear trajectory is maintained with targets desired to be achieved in 10 years



Outputs Generated by Tool
Total 35 Outputs are generated

by the tool — Comprising of

List of Outputs

Service wise year wise Bus Fleet
Procurement Requirement

Service wise expected Year wise
Intracity Fleet Growth

Service wise Fleet Utilization
Service wise Vehicle Utilization
Service wise Occupancy

Service wise Average Pax Trip-length
Service wise Average Route Length

Service wise Average fleet
composition

Service wise Unutilized Fleet

Year Wise Budgetary Requirement for Intra and Inter City Services

Annual Seats to be added

Expected Year wise Cumulative Land Requirement for Intra City Fleet

Expected Year wise Growth in Number of Trips
Expected Year wise Growth in Bus Trips

Expected Year wise Growth in daily passenger PT Trips
Year wise Bus Trips by Purpose

Year wise Intracity Trips by Distance

Year wise PT mode share (<=10km)

Year wise PT mode share (>10km)

Annual Additional Staff Recruitment Requirement
Total Staff Strength

Expected Staff to Vehicle Ratio

Projected Number of Routes

Projected Headway (Minutes)

Expected Operating cost Intra and Intercity

Expected Annual Operating Cost, Earning and Total Profit
Year wise Mode share

Year wise Viability Gap

Year wise Budgetary Requirements for fleet
and Infrastructure

Expected Year wise Land (Hectares) and Fleet
Acquisition Requirement

Expected Year wise Depot and Terminal
Development Requirement

Expected Year wise Cumulative Fleet and Land
Requirement

Total (Inter city + Intercity) - Expected Annual
Operating cost, Earning and Total profit

Year wise overall Viability Gap

Both Inter and Intra combined- Expected Year
wise Cumulative Land Requirement for Fleet

Some of the outputs for a test
case are presented in following
slides



Composition is estimated
by percent of service/fleet
type and not passenger —
service transition sticks to
planned projections even
if existing fleet is rendered
unutilized

Composition is estimated
by percent of service/fleet
type and not passenger —
service transition ensures
that existing fleet is
utilized till end of life

Case 1

Estimation Method

Composition By: (Intracity) ServiceTransition type (Intracity)

& Bus Fleet

¢ generate unutilized fleet

(~ use existing fleet at all cost till
service age

Next
Go Back

Case 3

Estimation Method

Composition By: (Intracity) ServiceTransition type (Intracity)

% Bus Fleet " generate unutilized fleet

« Use existing fleet at all cost till
iservice age

" Passenger Trips

Next
Go Back

Case 2 based outputs are presented in subsequent slides

Composition By: (Intracity)

" Bus Fleet

¢ Passenger Trips

Case 2

Estimation Method

ServiceTransition type (Intracity)

(~ use existing fleet at all cost till
service age

Next

Go Back

Composition is estimated
by percent of passengers
carried by different
services and not vehicle
type in fleet — service
transition sticks to planned
projections even if existing
fleet is rendered unutilized

-~ Caseq

Composition By: (Intracity)

" Bus Fleet

& Passenger Trips

Estimation Method

ServiceTransition type (Intracity)

" generate unutilized fleet

(= (Use existing fleet at all cost tll;
iservice age

Next

Go Back

X
Composition is estimated
by percent of passengers
carried by different
services and not vehicle
type in fleet — service
transition ensures that
existing fleet is utilized till
end of life

Estimation methodology can be
selected between forms 5 & 6



Service 1
Service 2
Service 3

Service 4

20000
18000
16000
14000
12000
10000
8000
6000
4000
2000
0

Service 1
Service 2

Service 3

Fleet composition by Service Type

Comparison of cases

High Floor Standard
AC Low Floor

AC Express Low Floor
Eledricbus
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Annual number of buses rendered unutilized

Case 1l Case 2

1000 1000

800 800

600 600

400 400

200 200 /\
0o 1 ; 0

O A A A AN DN DS AN DN D O DO DD
RN R RN R R O R PRSI SRS SN S SO QSR RN %qu %Qw” %Qf» %Qf» %Qf» S ,9'5“’ ,9% ,9% & %009 %Qv” %Q»?’ %Q»‘O @Q %Qv"’ ,9%” WQ%“’
——Regular Vajra City Service Vayu Vajra —Regular Vajra City Service Vayu Vajra
—Electricbus () — —Electric bus —( —()
—0 —0 —_—( —0 —0 —0
— ) —) 0 —0 _—( 0
0 0 0 0 0 0
—() 0 — —() 0 —()

No buses are unutilized in Case 3 and Case 4



Expected Cumulative Land Requirement ...

500.00
450.00 -
-
400.00 _ -
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350.00 -
-
-
300.00 -
-
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-
- - = -
200.00 _--
-
150.00 = =
100.00
50.00
0.00
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Total land required for Depot (Hectares) Total land required for terminal (Hectares)

= = Total land requirement for Intra City Fleet (Hectares)

Land requirement
(Hectres)

Depot 110.46 146.92 182.25 225.88 280.00
Terminal 50.74 67.49 83.72 103.76 128.63
Total 161.21 214.41 265.97 329.64 408.63



Annual Fleet Procurement Requirement.,.. 5

e High Floor Standard

2500 AC Low Floor
AC Express Low Floor
Electric bus
—_—0
2000 —0
7/ | —0
P e \ — ()
— ()
1500 e / ‘ _ —
\ - 4 \ 7 | r — ()
'~ A 7> P \ | —_—0
/ \ . , —
1000 1! AV \ - / —
| ‘ / ! / 0
I / \ / 0
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500 \ — 0
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[} - e )
— ()
0 e )
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VAV VALY TP —_—0
’\/0 W/Q Q ,\9 '\9 0 Q 0 Q Q 0 Q 0 Q q/Q q/Q ,‘9 ’\’0 == = Total Intra City busesto be procured
Total Fleet
Required
Regular
AC 0 95 0 0 0
Airport Service 0 13 0 0 0

Electric 693 1142 242 1341 636



Annual Depot & Terminal Development Requirement,.. 5

12

1: —
6 /\/_/\/_\/\
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== New Intra City Depot Required == New Intra City Terminal Required
— New Inter City Depot Required = New Inter City Terminal required

No. of sites to be
developed

Depot
Terminal 9 10 5 6 8



Annual Budgetary Requirement & Viability Gapeq,.. 5

7000.00
6000.00
5000.00
4000.00
3000.00
2000.00
1000.00
0.00
-1000.00
-2000.00
-3000.00
-4000.00

e Operating Cost (Cr) Revenue (Cr)
e |nfrastructure Development and Fleet Procurement Cost (Cr) == \/iability gap (Cr)

= = = linear (Viability gap (Cr))

Annual cost &
Revenue in Crores

Operating Cost 2652.01 3395.73 3900.72 4834.58 5992.97
Revenue 1935.33 2584.26 3334.67 4133.02 5123.31
Infra Dev. And Fleet 1485.57 1745.92 244.29 1350.44 669.32

Viability Gap 2202.25 2557.38 810.33 2052.00 1538.98

Next decade: Cumulative investment (expenditure)= 49304.8 Cr, revenue = 25466.8 Cr and State support required = 23837.9 Cr



Estimation of Horizon Year Scenario

Change in Fare (x,) : Change in EPK (y,)

Change in quality of ped. env. (x;) \_ Change in occupancy/ load factor (yy)

Change in avg. headway (wait time) (x3)

Invest/improvements in veh. Tech. (x,)

Pvt. veh. parking restrictions/limits (xs)

Congestion charging (xg)

Reserved bus lanes (x5)

Investment in depot infrastructure (xg)

Invest in pas. amenities (stations) (x;) & l Change in mode share of IPT (y;)

Average pass. trip length (y))

Average route length (y,)

{ Ya= Ba1x1 + Ba8x8 T Bagxg t Babyb

Staff to bus ratio (y,)



Thank you ...



