










































































































































































































Vehicle arriving at Marquam Hill Station. Neighbourhood view from the aerial tram. 

6.7. Rio de Janeiro, Brazil 

About 

The Complexo do Alemão is one of Rio de Janeiro's largest favelas. Similar to the Metrocable 

communities in Medellín and Caracas, it is made up of informal hillside communities. The Teleférico 

do Alemão was constructed as Metro Cable Car of the Brazilian infrastructure development plan 

known as the Growth Acceleration Program (PAC, in Portuguese). This six-station gondola system 

is meant to improve mobility for residents, connecting directly to one of Rio’s suburban rail lines. 
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The route 

System stats 

Technology  MDG 

Year  2011 

Length  3.5 km 

Stations 6 

Cabin capacity 10 persons 

Trip time 16:00 

99



Salient points 

 The route itself seems extensive and far-reaching, although an actual assessment is not yet

available as the system just opened for full operation in the fall of 2011.

 It is assumed that the system will and has substantially reduce commute times for many residents

by connecting directly to one of Rio de Janeiro’s suburban rail lines.

 Residents can apply for a RioCard which grant them two free trips per day on the teleferico. This

could boast system popularity, offering residents increased opportunities through mobility.
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Similar to Caracas Metrocable, the system’s stations are grandiose and are located on hilltops which 

could make it difficult for residents to easily access the system. 

6.8. New York City, USA 

About 

The Roosevelt Island Tram (RIT) began operation in 1976. The tram preceded the existing subway 

line and was the first fixed link connection between Roosevelt Island and Manhattan. In 2010 RIT 

was rebuilt as a dual haul aerial tram which allows each cabin to run independently of each other. 

The upgrade also increased speed and capacity for the system and enables it to run nearly round-the-

clock. 

Metro Cable Car in Manhattan. 

The route 

The Tram runs along the north side of the Ed Koch Queensboro Bridge and directly over the East 

River. The Manhattan terminal allows passengers to easily transfer to the subway. 
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System stats 

Technology  Aerial Tram (dual haul) 

Year  1976 / 2010 rebuild 

Length  1 km 

Stations 2 

Cabin capacity 109 persons 

Trip time 3:00 

Salient points 

 The new dual-haul technology enables the system to run nearly continuously. While most cable

systems require daily stoppages for service, the dual haul configuration allows one cabin to

remain in operation during off-peak hours while the other is being serviced.

 Originally the only Manhattan connection for Roosevelt Island residents, the tram arguably

became redundant when the subway opened in 1990. Yet, since full fare integration with the NYC

subway in the mid-2000s ridership has increased substantially making it the preferred mode of

travel for island residents.
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6.9. Singapore Cable Car 

About 

The Singapore Cable Car was built in 1974 as a BDG system and then reconstructed in 2010 as an 

MDG. This tourist system offers visitors a unique ride from the mainland to Sentosa Island, a former 

military base that had been converted into a major resort.  

This cable system was the first to incorporate a mid-station within a pre-existing high rise building 

— a strong demonstration of cable’s ability to adapt to the existing urban form. The Singapore Cable 

Car was also the first system to span a major harbour. 

Entering the mid-station at Keppel Harbour Station, located inside an office building. 

The route 

The Cable Car travels from Mount Faber to Sentosa Island, with one mid-station at Keppel Harbour. 

103



System stats 

Technology  MDG 

Year  1974 (2010 rebuild) 

Length  1.7 km 

Stations 3 

Cabin capacity 8 persons 

Trip time 12:00 
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Salient points 

 The ability to engineer a mid-station within a pre-existing, high-rise structure is a true testament

to the technology’s flexibility. This could be adapted into an urban context, allowing for fast and

efficient transfers between transit modes and stations in dense urban areas.
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7. Visit to installations and discussion with stakeholders

Usha Breco Limited team, in past, have visited two Urban Transportation Ropeway installations in 

Algeria. Algeria has installed several ropeway systems for transportation in many of its main towns 

owing to the challenges prevailing there. 

The main Ropeway systems in Algeria:- 

a. Constantine

b. Tlemcen

c. Skidata

d. Algiers

We visited ropeway systems in Constantine and Tlemcen. 

A brief is given for reference: 

7.1. Constantine Ropeway 

Constantine is the third largest city in Algeria and is hugely crowded. It took for us to cross from 

one station to another about 30 minutes while it took only 7 minutes by Ropeway. 
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Constantine, a city of a half million residents located on the plateau. Due to the extreme congestion 

and difficult topography, the Constantine Télécabine was designed to connect two residential 

neighbourhoods with an area of high employment. This has resulted in greatly reduced travel times 

and increased tourism. 

The Constantine Télécabine allows commuters to traverse the town in 7 minutes, as compared to the 45 

minutes it could take in a car. 

Technology:  Monocable Detachable Ropeway 

Year:  2008 

Length: 1.68 Kilometre 

Stations: 3 

Cabin capacity: 15 Passenger (9 sitting, 6 standing) 

Trip time: 7 minutes 

Capacity: 2400 PPH 

Peak Load; 550 Kw 

Speed:  6 m/s 

Cabin Interval: 22.5 Second 

No. of Cabins:  40 

No. of Tower:  13 
Max. Tower height: 30 m 
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7.2. Tlemcen Ropeway 

Tlemcen, a city of 140,000 people, is situated on a limestone ridge. The stations in this system were 

inspired by traditional local styles, with both the design and construction assigned to local architects 

and contractors. 

This system connects several areas of the city, including an amusement park, hotel and zoo, serving 

both tourists and locals. The final stop of the Tlemcen Télécabine offers riders a view of the city and 

surrounding area. 

Technology: Monocable Detachable Ropeway 

Year:  2009 

Length: 1.72 Kilometre 

Stations: 3 

Cabin capacity: 15 Passenger (9 sitting, 6 standing) 

Trip time: 7 minutes 

Capacity: 1000 PPH 

Peak Load; 350 kW 

Speed:  6 m/s 

Cabin Interval: 22.5 Second 

No. of Cabins:  18 nos 

No. of towers:  15 

Discussion with technology providers - Mr Tahar – Director, Algeria Garaventa 

CONSTANTINE ROPEWAY 

QUESTION ASKED ANSWER 

1. Why the need for this system 

was felt 

After the war, urban population increased manifolds in 

Constantine and there was congestion and frequent 

traffic jams in town and the terrain did not allow any 

other system viable. Also, the relocation of habitants 

was not feasible. The ropeway has no such constraints. 

They are the most cost economic also. 
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Mr. Tahar – Director, Algeria Garaventa 

2. What needs it caters to Ropeway connects the city centre to a hospital at mid-

station and several residential complexes. People come 

to the city centre which is connected to different public 

transport systems. 

3. What is annual ridership in the 

ropeway 

Constantine has transported about 15 million in the 

first 5 years 

4. Cost of Ticket 20 Dinar 

5. Advantages to passengers Total journey duration is reduced from 45 minutes to 7 

minutes. The pollution level has come down. 

6. Investment is done by All cost of construction is born by Government 

7. Operation time 7:00 AM – 11:00 PM 

8. User group Residents, School Children, Patients 

TLEMCEN ROPEWAY 

QUESTION ASKED ANSWER 

1. Why the need for this system 

was felt 

Tlemcen town has a population of 1, 50,000. This town is 

a tourist attraction. Most of the tourist attractions like an 

amusement park, National park, Children park, viewing 

tower, resorts and hotels are located at the hill. Also, 

there are several villages located at the station at the 

hilltop. The ropeway was conceptualized to provide the 

connectivity to tourists and the villagers to the main city. 

2. What needs it caters to It caters to the needs of tourists as well as villagers/ 

residents. 

3. What is annual ridership in the 

ropeway 

Constantine has transported about 7 million in 3 years 

4. Cost of Ticket 20 Dinar 

5. Advantages to passengers Total journey duration is reduced from 30 minutes to 7 

minutes. It has become a viable public transport 

system. 

6. Investment is done by All cost of construction is born by Government 

7. Operation time 7:00 AM – 11:00 PM (Night operation during Ramadan) 

8. User Group Residents, Tourists, Students, Labours 
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8. Case Study of Metro-cable Gondola in Medellin, Colombia

Following case study of Medellin city that has implemented Cable cars/Ropeways will demonstrate 

its benefits. 

Often considered the world’s first integrated urban gondola system, the ever-growing Metro-cable 

system in Medellin, Colombia is a multi-line system that connects the city centre with outlying, less 

affluent areas on the hillsides. 

The first line opened in 2004 with four different stations, while subsequent lines stretch across other 

parts of the city. In addition to reducing travel times across the city, the gondola system has 

been credited with reducing poverty and violent crime. 

According to Colombia’s National Statistics Department, the number of people living below the 

poverty line in Medellin fell to 14.3 per cent in 2015, from 22 per cent in 2010. There were 

495 homicides in 2015, down from 1,649 in 2011, which was also down from the peak of 6,349 in 1991. 
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9. Traffic survey, analysis and forecasting

This chapter deals with various traffic studies carried out and the analysis of the data obtained from 

these studies. In the planning and design of a Ropeway, an appreciation of the existing traffic and 

traffic expected to use the highway is important. This is to assess the capacity requirements, identify 

present and likely future traffic conditions and to have provisions for future improvements. As part 

of this study, a systematic methodology has been followed to assess the characteristics of the traffic 

on the ropeway project. 

Traffic count surveys carried out to establish the base year for traffic. The baseline traffic 

characteristics are very important for the assessment of future traffic and travel pattern. 

9.1. Traffic survey and study methodology 

Comprehensive data have been collected from various departments/Organizations/agencies/ 

institutions and other sources related to the Traffic census & socio-economic indicators. The 

Classified Traffic Volume Count surveys have been conducted for seven (7) days. The Detailed 

Methodology is pictorially depicted in Figure. 

A team of officers was mobilized to carry out the traffic analysis at various traffic nodes. 

A large amount of secondary and primary data is collected to analyse the transportation 

requirements in the cities and also to optimize the ropeway capacity of different sections to have 

optimum utilization of ropeway sections. 

TRAFFIC SURVEY 

RECONNAISSANCE SURVEY 

SECONDARY DATA COLLECTION: 

 Tourist arrival in Hardwar from
Tourism Department.

 Ropeway traffic of existing 
ropeways.

 City mobility plan.
 Pricing

SURVEY LOCATIONS 

Har Ki Pauri 
Chandidevi 
Mansadevi 

Pathway to Temple 

PRIMARY SURVEYS 

 Ridership survey – Har Ki Pauri
to Chandidevi.

 Ridership Impact survey for
exiting ropeway.

 Ridership willingness.

 Paying capacity.

DATA ANALYSIS: 
 Expected minimum – maximum

monthly traffic
 Average hourly traffic
 Traffic Growth Rates
 Traffic Projections

RECOMMENDATIONS: 

Ropeway alignment with capacity. 
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Methodology for traffic survey 

9.2. Traffic Survey Details 

9.2.1 Haridwar tourist number of last five year (Table 9.1) 

Following is the monthly data of tourists visited Haridwar, during the Last Five Years: 

S. 

NO MONTH 

YEAR 2015 YEAR 2016 

INDIAN FOREIGNER TOTAL INDIAN FOREIGNER TOTAL 

1 JANUARY 780575 1499 782074 895500 1295 896795 

2 FEBRUARY 910750 1671 912421 1125750 2295 1128045 

3 MARCH 1070425 2897 1073322 1225250 3203 1228453 

4 APRIL 1245750 1867 1247617 1950500 1921 1952421 

5 MAY 1670500 903 1671403 1755250 1390 1756640 

6 JUNE 1750750 847 1751597 1780775 800 1781575 

7 JULY 2875250 1050 2876300 3150750 1214 3151964 

8 AUGUST 2855750 1302 2857052 2910500 1433 2911933 

9 SEPTEMBER 1575500 1369 1576869 1580750 1625 1582375 

10 OCTOBER 1875500 1844 1877344 1890750 2020 1892770 

11 NOVEMBER 1495775 1767 1497542 1310500 2148 1312648 

12 DECEMBER 1225500 1599 1227099 910500 1978 912478 

Total 19332025 18615 19350640 20486775 21322 20508097 

S. 

NO MONTH 

YEAR 2017 YEAR 2018 

INDIAN FOREIGNER TOTAL INDIAN FOREIGNER TOTAL 

1 JANUARY 905250 1436 906686 910500 1715 912215 

2 FEBRUARY 1140500 2201 1142701 1148750 2399 1151149 

3 MARCH 1230750 3029 1233779 1235500 2824 1238324 

4 APRIL 1955750 2036 1957786 1975500 2358 1977858 

5 MAY 1775500 1291 1776791 1860750 1354 1862104 

6 JUNE 1790000 962 1790962 1815000 932 1815932 

7 JULY 3375500 1516 3377016 3550750 1487 3552237 

8 AUGUST 3020750 1736 3022486 3140500 1395 3141895 

9 SEPTEMBER 1615500 1664 1617164 1630750 1686 1632436 

10 OCTOBER 1905500 2270 1907770 1975750 1925 1977675 

11 NOVEMBER 1325750 2473 1328223 1360500 2464 1362964 

12 DECEMBER 945225 2509 947734 950750 2044 952794 

Total 20985975 23123 21009098 21555000 22583 21577583 
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S.NO MONTH 

YEAR 2019 

INDIAN FOREIGNER TOTAL 

1 JANUARY 912750 1455 914205 

2 FEBRUARY 1150500 2078 1152578 

3 MARCH 1245750 2315 1248065 

4 APRIL 1980225 1612 1981837 

5 MAY 1875500 1052 1876552 

6 JUNE 1895500 1641 1897141 

7 JULY 3875650 1465 3877115 

8 AUGUST 2875750 1266 2877016 

9 SEPTEMBER 1636500 1271 1637771 

10 OCTOBER 1977450 1896 1979346 

11 NOVEMBER 1371350 2497 1373847 

12 DECEMBER 0 0 1010026 

Total 20796925 18548 21825499 

Note: 

1. Source of data – Department of Tourism, Haridwar

2. December 2019 Traffic data was not available hence it is considered an average of last four year
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9.2.2 Growth of tourists visiting Haridwar (Table 9.2) 

SN Year 
Number of Tourist 

Visited Haridwar 
Growth 

Growth in 

Percentage (%) 

1 2015 19350640 

2 2016 20508097 1157457 5.98 

3 2017 21009098 501001 2.44 

4 2018 21577583 568485 2.71 

5 2019 21825499 247916 1.15 

Average 3.07 

Projection of Haridwar visiting Tourists at the growth rate of 3.07% for the next 30 

Years 

SN Year 

Traffic Projection 

Considering 

3.07 % growth 

SN Year 

Traffic Projection 

Considering 

3.07 % growth 

2019 21825499 16 2035 35406304 

1 2020 22495542 17 2036 36493278 

2 2021 23186155 18 2037 37613622 

3 2022 23897970 19 2038 38768360 

4 2023 24631638 20 2039 39958548 

5 2024 25387829 21 2040 41185276 

6 2025 26167235 22 2041 42449664 

7 2026 26970569 23 2042 43752868 

8 2027 27798566 24 2043 45096082 

9 2028 28651982 25 2044 46480531 

10 2029 29531598 26 2045 47907484 

11 2030 30438218 27 2046 49378243 

12 2031 31372671 28 2047 50894155 

13 2032 32335812 29 2048 52456606 

14 2033 33328521 30 2049 54067024 

15 2034 34351707 31 2050 55726881 

9.2.3 Study of the traffic of existing Chandi Devi ropeway (Table 9.3) 

Month wise traffic of Chandi Devi Passenger Ropeway for last 5 years: 

Month 2015 2016 2017 2018 2019 Average 

January 23374 43711 45982 44147 49776 
41398 
(Avg. Minimum) 

February 44227 46191 49247 48908 49778 47670 
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Month 2015 2016 2017 2018 2019 Average 

March 89978 86921 89950 111860 93211 94384 

April 105024 95541 116002 129460 130564 115318 

May 145488 164832 177933 215504 183501 177452 

June 185355 184922 176661 221309 197405 
193130 

(Avg. Maximum) 

July 89851 86605 108085 100314 107437 98458 

August 104425 88655 101665 104390 115106 102848 

September 95119 93246 94032 105653 111266 99863 

October 102067 95558 120429 138446 119578 115216 

November 87808 75685 74218 103276 95346 87267 

December 41944 41880 53398 66810 49983 50803 

Total 1114660 1103747 1207602 1390077 1302951 1223807 

Source: Usha Breco Limited, Chandi Devi Udan Khatola, Haridwar 

Considering the trend of the passengers at existing ropeway, we observed that minimum and 

maximum traffic, using ropeway is for January and June, respectively. 

 Minimum average traffic in any month = 41398 which is 3.38% of average annual traffic

 Maximum average traffic in any month = 193130, which is 15.78% of average annual traffic

Month wise traffic of Chandi Devi Passenger Ropeway for last 5 years 
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The growth rate of traffic at Chandi Devi Ropeway (Table 9.4): 

SN Year 
Traffic of Existing Chandi 

Devi Ropeway 
Growth 

Growth in 

Percentage (%) 

1 2014 1180159 

2 2015 1114660 -65499 -5.55

3 2016 1103747 -10913 -0.98

4 2017 1207602 103855 9.41 

5 2018 1390077 182475 15.11 

6 2019 1302951 -87126 -6.27

Average 2.34 

Percentage of Haridwar tourists visited existing Chandi Devi Ropeway (Table 9.5): 

SN Year 
Number of Tourist 

Visited Haridwar 

Traffic of Existing 

Chandi Devi 

Ropeway 

Percentage of Tourist 

Visited Chandi Devi 

Ropeway 

1 2015 19350640 1114660 5.76 

2 2016 20508097 1103747 5.38 

3 2017 21009098 1207602 5.75 

4 2018 21577583 1390077 6.44 

5 2019 21825499 1302951 5.97 

Average 5.86 

      Percentage of Haridwar Tourists, Visited Existing Chandi Devi Ropeway 
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Utilization of installed capacity of Chandi Devi Ropeway (Table 9.6): 

SN Year 

Traffic of Existing 

Chandi Devi 

Ropeway 

Installed annual 

Capacity* 
Capacity Utilization 

1 2014 1180159 2880000 40.98 

2 2015 1114660 2880000 38.70 

3 2016 1103747 2880000 38.32 

4 2017 1207602 2880000 41.93 

5 2018 1390077 2880000 48.27 

6 2019 1302951 2880000 45.24 

Average 42.24 

Utilization of installed capacity of Chandi Devi Ropeway 

120



9.2.4. Ridership survey for Har ki Pauri to Chandi Devi ropeway (Table 9.7): 

Number 

of 

Surveys 

 Total 

Group\  

Team 

size 

Total Count 

Have You 

Visited Chandi 

Devi? 

If Yes, 

How you Visited? 

Would you Visit  If 

Ropeway is Constructed 

from Har Ki Pauri 

Yes No Ropeway By Foot Yes No 

3000 13679 11006 2673 7868 3138 12211 1468 

Survey 

Sample Size
Yes No

13679 11006 2673

Percentage 80.46% 19.54%

Tourists Visited Chandi Devi

Chandi Devi 

Visiting Tourists
By Ropeway By Foot

11006 7868 3138

Percentage 71.49% 28.51%

 How They Visited?

Survey Sample Size Yes No 

13679 12211 1468

Percentage 89.27% 10.73%

Ridership Willingness for Proposed Ropeway
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From the above data, the following inference may be drawn: 

A Percentage of Surveyed Tourists, visiting Chandi Devi 80.46% 

(A =11006/13679X100) 

B Percentage  of  Surveyed Tourists,  visiting  Chandi  Devi  by Existing 57.52% 

Ropeway 

(B = 7868/13679X100) 

C Percentage of Chandi Devi Going Tourists who use Ropeway 71.49% 

(C = 7868/11006X100) 

D Percentage  of  Surveyed  Tourists,  Willing  to  visit  Chandi  Devi  by 89.27% 

Proposed Ropeway 

(D = 12211/13679X100) 

E As per the willingness survey, expected increase in Ropeway Using 55.20% 

Tourists due to Proposed Ropeway E = (12211-7868)/7868 

F Growth of Surveyed Tourist, willing to visit Chandi Devi Temple by 31.75% 

proposed Ropeway as compared to present Ropeway F = (D-B) 

Table - 1 

9.2.5. Ridership impact survey for existing Chandi Devi ropeway.  

Tourists like to use Existing Ropeway to 

Sample 
Chandi Devi, even if new Ropeway is 

SN Constructed from Har ki pauri 
Size 

Yes No 

Number 4886 999 3887 

Percentage % 20.45 79.55 

9.3. Traffic estimation for proposed ropeway from Har Ki Pauri to Chandi Devi 

Temple 

From the above data we can observe that: 

Case-1 

Average of last five year annual Traffic of existing Chandi Devi Ropeway 1223807 

Percentage of surveyed tourists visiting existing Chandi Devi Ropeway 57.52% 
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Considering Corresponding survey traffic of ropeway user is average 

annual traffic of existing Chandi Devi Ropeway means 7868 (57.52% Table 

- 5.11) is equivalent to 1223807

57.52% = 1223807 

If 57.52% = 1223807 then corresponding 100% tourist =1223807/57.52X100 2127612 

Total ridership willingness  is 89.27% (89.27% of 2127612) 1899326 

Case-2 

As per Row E of above Table-5.11, expected increase in ropeway user traffic 

due to proposed ropeway is 55.2% of the existing Chandi Devi ropeway 

user. Therefore corresponding increase = 55.2% of 1223807 

675541 

Considering surveyed ropeway user traffic (57.52%) is equivalent to actual 

ropeway traffic  

1223807 

Therefore the total expected traffic (including an increase of 55.2%) 1899348 

Taking a maximum of the above two cases, expected traffic as per survey data = 1899348. 

(Corresponding to existing ropeway traffic – Table 5.14) 

Now as per the outcome of the survey for ridership impact on existing Chandidevi Ropeway, traffic 

of existing Chandidevi ropeway will be reduced to 20.45% (Table – 5.12). That means out of expected 

traffic, 20% of existing ropeway traffic will continue to use existing ropeway. Accordingly, there will 

be an expected reduction of traffic, equal to 20% of existing Chandidevi ropeway i.e. 1223807.  

20% of 1223807 = 244761  

Expected annual traffic = 1899348 – 244761 = 1654587 (during year 2019-20) 

FOLLOWING IS THE SUMMARY OF THE TRAFFIC ANALYSIS: 

1. Expected Annual Traffic = 1654587 (Year 2019-20) 

2. %age  Ropeway User of Tourist Visiting = 7.58% 

(of 21825499, 2019 Haridwar Tourist) 

3. Expected Average Monthly Traffic = 1654587/12 = 137882 

4. Expected Minimum Monthly Traffic = 1654587 x 3.38% = 55925 

(3.38% of annual expected traffic) 

5. Expected Maximum Monthly Traffic = 1654587 x 15.78% = 261094 

(15.78% of annual expected traffic) 

6. Expected growth of traffic = 3.07% (Traffic growth of Haridwar) 

7. Expected Annual Traffic by year 2030 - 31 = 2307516 

8. Exp. Min. Monthly Traffic by year 2030 - 31 = 77994 

9. Exp. Max. Monthly Traffic by year 2030 - 31 = 364126 

10. Expected Annual Traffic by year 2050 - 51 = 4224644 

11. Exp. Min. Monthly Traffic by year 2050 - 51 = 142793 

12. Exp. Max. Monthly Traffic by year 2050 - 51 = 666649 
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9.4. Estimation of the capacity of proposed ropeway from Har ki Pauri to Chandi 

Devi Temple 

From the analysis of the traffic trend and projected growth, the following is the worked-out 

capacity: 

Present Scenario: 

 Expected maximum traffic on a single day = 261094/30 = 8703

 Expected minimum traffic on a single day = 55925/30 = 1864

If we consider 12 hours of operations, 

 The hourly capacity requirement will be 8703/12 = 725 Passengers.

We have considered the growth of passenger @ 3.07% per year. Therefore maximum hourly traffic 

by 2030-31 will be 364126/30/12 = 1011 Passenger. 

Similarly projected hourly traffic by 2050-51 will be 666649/30/12 = 1851 Passengers 

Recommended optimum capacity of the system, should have designed capacity of 1800 Passengers 

Per Hour Per Direction (PPHPD) and initially, the system should be equipped with of cabins will 

be taken according to 1000 PPHPD. Capacity can be increased up to 1800 PPHPD by adding more 

number of cabins. 

Working of traffic & tariff in first year of commercial operation (Table 9.8): 

Growth (%) 3.07% 5.17% 

1.0307 1.0517 

Traffic Tariff 

FY 2019-20       16.55 200.00 

FY 2020-21       17.06 210.34 

FY 2021-22       17.58 221.21 

FY 2022-23       18.12 232.65 

FY 2023-24       18.68 244.68 

FY 2024-25       19.25 257.33 
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10. STUDY OF ROPEWAY ALIGNMENTS

Usha Breco Limited team visited the site and detailed study was conducted for various possible 

alignments. Selected alignments were also visited by officials of UKMRC.  The alternatives have been 

selected based on the site visits and the data collected from the various sources.  

While selecting the appropriate alignment, the following approach & methodology has been adopted. 

This was also discussed with officials at the site and following guidelines has been considered:  

 Technical feasibility or selection of suitable ropeway system matching with traffic projections.

 Availability of adequate space for proposed UTP/LTP for the system.

 Ease in land acquisition.

 Minimum possible infringement.

 Easy connectivity to the existing traffic nodes.

 Minimum rehabilitation.

 Ease in construction

 Demand

In order to choose the preferred ropeway alternative, a screening and evaluation process to evaluate 

all ropeway alternatives was needed. Several criteria were considered, the evaluation criteria reflect 

the specific characteristics, requirements, benefits, and objectives of ropeway in the context of 

Haridwar. Accordingly, a series of qualitative evaluation measures were developed to assess the 

potential of ropeway alternatives (alignments). In general, four major evaluation criteria were 

identified: 

 User benefits

 Transportation system benefits

Technical 
feasibility

Land 
availability

Minimum 
constraints

Minimum 
impact

Demand
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 Environment / Landscape impacts

 Connectivity with existing traffic nodes.

Each evaluation criterion was assessed based on its potential positive impact. 

The proposed alignments are in areas where there is a significant demand for transportation 

services, especially during the peak seasons. In terms of transportation system benefits, again the 

proposed alignment has the preference as they are implemented in areas (central area) where there 

is an opportunity for modal shift to transit and reduction in traffic congestion. 

In terms of costs and savings, all alternatives have a relatively similar score as all alternatives will use 

the same low-cost technology, and thus will be able to help reduce roadway costs.  

A brief about the impact of alignment on various criteria is given below: 

USAGES. 

EVALUATION CRITERIA REMARK 

Benefits Haridwar Residents ✓ 

Benefits Pilgrims ✓ 

Benefit commuters ✓ 

Benefits Tourists ✓ 

Expected Demand/Usage ✓ 

Favourable Public Attitude 

Toward Concept 

✓ 

TRANSPORTATION SYSTEM BENEFITS EVALUATION MEASURES 

EVALUATION CRITERIA REMARK 

The opportunity of Service utilization whole year. ✓ 

Potential for Future Enhancements (Extension) ✓ 

Opportunity for Integration with Other Modes ✓ 

Opportunity for Traffic Congestion Reduction ✓ 

ENVIRONMENT / LANDSCAPE IMPACTS EVALUATION MEASURES 

EVALUATION CRITERIA REMARK 

Overcome Topographical Barriers. ✓ 

Space Availability for Stations ✓ 

Low Impact on Privacy ✓ 

Low Impact on flora and fauna ✓ 

127



OTHER CHARACTERISTICS EVALUATION MEASURES 

EVALUATION CRITERIA REMARK 

Opportunity for Hillside / Mountainous areas 

development 

✓ 

Do similar Worldwide Applications exist? ✓ 

The opportunity of Use in Emergencies ✓ 

Reduction in emission of green gases ✓ 

Reduction in consumption of fossil fuel ✓ 

10.1. Alternative for connecting Har ki Pauri to Chandi Devi Temple 

Following six different alignments were identified: 

1. Starts adjacent to Deen Dyal Upadhyay (DDU) parking area at NH 58 (North end).

2. Starts from Swami Vivekanand Park at NH 58

3. Starts from Deen Dyal Upadhyay (DDU) parking area at NH 58 (South end).

4. Starts from Subhash Ghat (Har Ki Pauri).

5. Starts from Rodi Belwala near Anand Ban Samadhi at NH58.

6. Starting from the right side of the watchtower (CCR Building), near Har ki Pauri

These alignments are shown in the following drawing: 
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Details of these six alignments are as under (Table 10.1): 

Further Study: 

After the joint visit with a team of UKMRC officials, out of above six alignments, Alignment no.1 and 

6 were found suitable in terms of approach, ease of construction, availability of space, tourist survey 

for alignment choice etc.  

Details of these 2 alignments are given below. 

Alignment-1:  Starting from Deen Dyal Upadhyay Parking (North End) 

Alignment-6:  Starting from Northside of CCR Building (Watch Tower) 

Plan of the Alignment – 1 and 6: 

 29°57'13.18"N 29°56'2.23"N

78°10'23.76"E 78°10'50.37"E

29°57'31.80" N 29°56'2.23"N

78°10'34.96" E 78°10'50.37"E

29°57'5.52" N 29°56'2.23"N

78°10'18.43" E 78°10'50.37"E

29°57'18.01" N 29°56'2.23"N

78°10'12.75" E 78°10'50.37"E

29°57'3.57" N 29°56'2.23"N

78°10'11.77"E 78°10'50.37"E

 29°57'14.86"N 29°56'2.23"N

78°10'18.24"E 78°10'50.37"E

Length

m

Starting 

Terminal

Coordinates

End Terminal

Coordinates

4 2520 194

2100 201
Deen Dyal Upadhay (DDU) parking area 

at NH 58 (South End).

At north sideof CCR Building (watch 

tower), near Har ki Pauri 

Adjascent to Deen Dyal Upadhay (DDU) 

parking area at NH 58 (North End). 

2130 198
Rodi Belwala near Anand Ban Samadhi 

at NH58.

Option Ropeway Starting Point
Elevation 

Difference m 

5

2400 202

Subhash Ghat (Har Ki Pauri).

1 2300 200

2 2770 203Swami Vivekanand Park at NH 58

6

3
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10.2. Details of Alignment - 1 

Location of Lower Terminal: 

 Starts from location, adjacent to Deen Dyal Upadhyay (DDU) parking (North end) at NH 58.

Nature of Land: 

 Irrigation Department / Tourism Department

Location of Upper Terminal: 

 Near Chandi Devi Temple, at the junction point of pedestrian path, way to Chandi Devi Temple

and way to Anjani Mata Mandir, as shown in the following drawing.

Nature of Land: 

 Forest Department
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Elevation Profile of the Alignment – 1 

Nature of Land of Corridor: 

 Forest Department and Irrigation Department

Advantages of Alignment 1: 

 The starting point is next to NH 58.

 Integration with existing parking (DDU parking).
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 Easy connectivity with Har ki Pauri through the subway.

 The ropeway is not crossing the National Highway (NH), therefore clearance & protection over

NH is not required.

 During construction and operation & maintenance of ropeway, there will be no interference with

the NH.

Limitations of Alignment 1: 

 About 300m away from Har ki Pauri.

 Being the bank of the river, due care to be taken for construction of terminal building &

foundation.

Technical Details of Ropeway Proposed for Alignment – 1 (Table 10.2): 

Details Value Unit 

Layout 

Location of drive station Bottom -- 

Location of return station Top -- 

Location of the tensioning system Bottom -- 

Type of tensioning Hydraulic -- 

Direction of rotation clockwise -- 

Dimension 

Horizontal length 2281 m 

Vertical rise 209.35 m 

Inclined length 2305 m 

Track width 5 m 

Transport Capacity 

Hourly capacity per direction 1800 PPH 

Uphill transportation 100 % 

Downhill transportation 100 % 

Drive speed, infinitely adjustable 1.0~5.0 m/s 

Trip time at max speed ~ 8 min 

Station speed 0.25 – 0.3 m/s 

Main Drive 

Drive Machinery, Type Overhead 

Electric main drive: 

Continuous Power Rating 300 kW 

Starting Power rating 360 kW 

Voltage 380 / 440 V 
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Details Value Unit 

Frequency 50 Hz 

Evacuation Drive Unit 

Evacuation drive 1 ( diesel hydraulic ) 100 kW 

Evacuation drive 2 ( electric ) ~ 25 KW 

Evacuation speed, max. ~ 1.0 m/s 

Carriers 

Carrier spacing 60 m 

Carrier interval 12 Sec 

Passengers per carrier 6 P 

Number of carriers 90 Nos. 

The number of other carriers: 

Service Carrier 1 Nos. 

Freight Carrier 0 Nos. 

Towers 

Number of towers 13 Nos. 

Haulage rope 

Diameter 41 mm 

Actual Breaking Strength 1086 kN 

Tensile Strength 1860 N/mm2 

Tension Force 400 KN 

Highest Flood level (HFL) of Haridwar 

Site Name: Haridwar 

District Name : Haridwar 

Warning Level (WL): 293.0 Meters (m) 

River Name:   Ganga  

Danger Level (DL): 294.0 Meters (m) 

Basin Name:  GANGA 

Division Name: Himalayan Ganga Division (HGD), Dehradun 

Highest Flood Level (HFL): 296.3 Meters (m) 

HFL Attained date: 19-09-2010

Source-Website of Central Water Commission (www.india-water.gov.in) 
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10.3 Details of Alignment - 6 

Location of Lower Terminal: 

 Starting from the north side of CCR Building (watchtower), near Har ki Pauri

Nature of Land: 

 Irrigation Department (Reserve/restricted land for Kumbh Mela)

Upper Terminal for all the alignments: 

 Near Chandi Devi Temple, at the junction point of pedestrian path, way to Chandi Devi Temple

and way to Anjani Mata Mandir, as shown in the following drawing.

Nature of Land: 

 Forest Department
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Elevation Profile of the Alignment – 6 

Nature of Land for Corridor: Forest Department and Irrigation Department 

Advantages of Alignment 6: 

 The starting point is closer to Har ki Pauri

 Location is well connected with Har ki Pauri.

 Adequate land is available for the development of the terminal station.

 Parking is available at 100m distance
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Limitations of Alignment 6: 

 The ropeway is crossing the NH, therefore clearance of NH will be required.

 At the same time, operation and maintenance will interfere with the NH. Suitable protection

will be required.

Technical Details of Ropeway Proposed for Alignment – 6 (Table 10.3) 

Details Value Unit 

Layout 

Location of drive station Valley 

Location of return station Top 

Location of the tensioning system Valley 

Type of tensioning Hydraulic 

Direction of rotation clockwise 

Dimension 

Horizontal length 2402 m 

Vertical rise 207.05 m 

Inclined length 2425.36 m 

Track width 5 m 

Transport Capacity 

Hourly capacity per direction 1800 PPH 

Uphill transportation 100 % 

Downhill transportation 100 % 

Drive speed, infinitely adjustable 1.0~5.0 m/s 

Trip time at max speed ~ 8.3 min 

Station speed 0.25 – 0.3 m/s 

Main Drive 

Drive Machinery, Type Overhead 

Electric main drive: 

Continuous Power Rating 300 kW 

Starting Power rating 360 kW 

Voltage 380 / 440 V 

Frequency 50 Hz 

Evacuation Drive Unit 

Evacuation drive 1 ( diesel hydraulic ) 100 kW 

Evacuation drive 2 ( electric ) ~ 25 KW 
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Details Value Unit 

Evacuation speed, max. ~ 1.0 m/s 

Carriers 

Carrier spacing 60 m 

Carrier interval 12 sec 

Passengers per carrier 6 P 

Number of carriers 90 pcs. 

Number of other carriers: 

Service Carrier 1 pcs. 

Freight Carrier 0 pcs. 

Towers 

Number of towers 13 pcs. 

Haulage Rope 

Diameter 41 mm 

Actual Breaking Strength 1086 kN 

Tensile Strength 1860 N/mm2 

Tension Force 400 KN 

10.4. Final alignment evaluation 

After the assessment, various exercises were carried out to finalize the ropeway alignment. 

 An extensive customer survey was carried out to understand the preference of potential users. A

customer survey was conducted for the choice of alignment, Alignment-1 and Alignment-6 has a

maximum preference which is 33% and 39% respectively, as per the following survey details:

SN

Type of 

People 

Surveyed 

Number
Percentage 

(%)

1 Tourist 2524 84

2 Local 476 16

Total (Sample Size) 3000 100
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Choice Of Alignment For Har Ki Pauri to Chandi Devi Number 
Percentage 

(%) 

1 

Adjacent to Deen Dyal Upadhyay parking area at NH 

58  

(North End).  

989 33 

2 Swami Vivekanand Park at NH 58 68 2 

3 Deen Dyal Upadhyay (DDU) parking area at NH 58 

(South End). 
162 5 

4 Subhash Ghat (Har Ki Pauri). 219 7 

5 Rodi Belwala near Anand Ban Samadhi at NH58. 96 3 

6 At the north side of CCR Building (watchtower), near 

Har ki Pauri  
1164 39 

Others: 

A. Mansa Devi to Chandi Devi 181 6 

B. Clock Tower at Har Ki Pauri to Chandi Devi 93 3 

C. Railway Station/Bus Stand to Chandi Devi 28 1 

Total 3000 100 
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 Detailed Technical Feasibility Study was conducted and found that both the alignments are

technically feasible.

 It is recommended to convert part of existing DDU Parking into the terminal station:

a. The northern part of existing parking can be converted in to lower terminal by demolishing

the required portion.

b. At the Ground and First floor, new parking can be constructed and Ropeway station will be

on the top floor

c. Number of parking affected can be compensated with newly constructed parking

Advantages: 

 Availability of developed area and stable soil conditions.

 Permissions from various departments will be easy because parking is already constructed

(permanent construction) on the land. Approval of the Tourism department will be required.

Limitations: 

 Part of the parking will be affected during construction.

Details of the Parking is as under: 

Owner  : Tourism Department  

: Outsources O&M for three years to Private Agency 

Area of the Parking : 120m X 80m = 9600 SQM 

The capacity of the parking: 811 LMV 

Parking Charges per day: INR (Inclusive of 18% GST) 

Car/Taxi/Jeep/Maxi : 71/- 

Scooter / Motor Cycle: 35/- 

Tractor Trolley: 94/- 

Auto Rickshaw: 47/- 

Cycle    : 24/- 

Capacity Utilization: 

Source: Tourism Department, Haridwar 

Final Alignment selection: 

Based on various surveys, feasibility study, ease of construction, ease of operation and discussion 

with other stakeholders, Alignment no 1 has been selected as the final preferred alignment. 

Jan   45% Jul   90%

Feb   45% Aug   75%

Mar   65% Sep   60%

Apr   85% Oct   55%

May   95% Nov   45%

Jun   100% Dec   35%
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11. Alternative analysis of technology and selection of ropeway

system/technology 

The ropeway is an innovative transportation mode in Urban Transportation context. 

The ropeway is a type of Aerial Transportation mode in which passengers are transported in cabins 

that are attached and pulled by the cables (Ropes). Ropeways were earlier used in tourism related 

activities like skiing and transportation to Hilltop etc. all over the world. Recently, however, Cable 

Car systems have gained more attention worldwide and, now is being considered as one of the most 

popular and energy-efficient transportation modes in urban areas with topographical barriers and 

limited space. 

11.1. Ropeway system components 

Almost all ropeway systems have the same basic components, irrespective of the technology used.  

The basic components of any ropeway system include carriers (cabins), terminals, towers, ropes, and 

evacuation and rescue system.  The following is a discussion of each component. 

Carriers (Cabins): 

Carriers are defined as the structural and mechanical assemblage in whom the passenger(s) of a 

ropeway system are transported.  The carrier includes the carriage or grip, hanger, and the passenger 

cabin (see Figure).  The carriers can consist of large cabins as in the case of Aerial Tramways, or small 

and medium cabins as in the case of Gondolas.  The carriers are usually described by capacity (e.g. 

80-passenger cabins on an Aerial Tramway system, 15-passenger Gondola cabins, etc.).  The cabins

are semi-closed or enclosed and have a standing room to reach full capacity.

Terminals (Stations) 

Virtually all ropeway systems have two terminals: a drive terminal and a return (idle) terminal. If a 

vertical change takes place, the terminals are called the upper and lower terminals. The bull wheel 

in the drive terminal can operate as the drive wheel, and the bull wheel at the return terminal acts 

as a fixed return mechanism. The driving machinery may be installed overhead or in an 

underground vault. For detached grip Gondola operations, a separate area for slowing down and 

loading is needed in the terminals and is often electronically monitored for safety.  Some systems 

that use Gondolas might have few intermediate stations as well to pick up and drop off passengers 

between the drive and return terminals. 
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Components of Ropeway Carrier 

Station Building 

Hanger 

Cabin 

Carriage 
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Towers 

Towers are intermediate structures that support the track and haulage ropes between terminals. 

They are often steel-framed and are sometimes pylon-shaped. The tower’s primary function is to 

support track ropes and haulage ropes on saddles and line sheaves, respectively. Towers must also 

have guides to keep carriages from hitting them for safety (see Figure).  Towers might not always be 

necessary depending on the length of the system. For long systems, intermediate towers are 

necessary to provide support to the system and therefore eliminating the need for long spans. 

Ropes (Cables) 

The rope (cable) is the heart of any Ropeway system.  The rope is formed by inter-twining individual 

wires to form a strand and then the strands to form a rope (cable). There are many variations of the 

processes used in manufacturing ropes and in choosing the appropriate rope for any given 

application. One critical point is to specify whether the rope is a haulage rope or a track rope (Aerial 

Tramways) or if one rope supports both functions (Gondolas). 

Tower Supporting a Ropeway System & Rope 

11.2. Available metro cable car technologies 

At present, ropeway technologies that have been used as mass transit modes in urban areas include 

five technologies:  

 Aerial Tramways
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 Dual-Haul Aerial Tramways

 Mono-cable Detachable Gondolas (MDG)

 Bi-cable Detachable Gondolas (BDG)

 Tri-cable Detachable Gondolas (TDG)

Aerial Tramways 

An Aerial Tramway (also called Reversible Ropeway or Jig-back Ropeway) is a type of aerial lift in 

which two passenger cabins (vehicles) are suspended from one or more fixed cables (called "track 

cables") and are pulled by another cable (called a "haulage rope"). The fixed cables provide the 

support for the cabins, while the haulage rope, through a grip, is solidly connected to the truck (the 

wheelset that rolls on the track cables). The haulage rope is usually driven by an electric motor and 

is connected to the cabins, moves the cabins from one end to the other. 

They are called Jig Back because the power source and electric engine at the bottom of the line 

effectively pulls one carrier down using the weight to push the other carrier up.   A similar concept 

is used in funicular railways.  The two-passenger cabins are situated at opposite ends of the loops of 

cable.  Thus, while one is coming up, the other is going down the mountain, and they pass each other 

midway on the cable span. 

Aerial tramways usually have big cabins that can carry from 20 to 200 people (see Figure) at speeds 

of up to 12 meters per second (43.2 km/h) and will pass each other mid-span each time due to the 

reversible operation of the ropeway. 

Depending on the size of the car, line speed, and line length, transport capacities vary between 500 

and 2,000 persons per hour. Some aerial trams have only one cabin, which lends itself better to 

systems with small elevation changes along the cable run. 
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Example of an Aerial Tramway Cabin 
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The technology is originally developed for ski resorts but was also adopted in other locations as a 

transit mode.  Two examples of using Aerial Tramways as a transit mode exist in Portland and New 

York (USA).  The table below provides a summary of the service and technology characteristics of 

Aerial Tramway systems. 

Service and Technology Characteristics of Aerial Tramways: 

System Characteristics Aerial Tramway Specifications 

Cable Configuration 

Cabins are suspended from one or more fixed 

cable (called "track ropes") and are pulled by 

another cable (called a "haulage rope") 

Detachability 

The two cabins cannot be detached from the 

moving cable (the movement of the two cabins 

is synchronized) 

Maximum # of Passenger Cabins 2 Cabins 

Max # of Stations 3 stations 

Max Distance between Towers Less than 1000 m 

Cabin Capacity High capacity (up to 200 pass/cabin) 

Maximum Transport Capacity 2000 pass/h 

Speed Up to 43.2 km/h 

Dual-Haul Aerial Tramways 

Dual-Haul Aerial Tramways are a relatively new ropeway technology that is built to improve some 

of the characteristics of Aerial Tramways. Similar to Aerial Tramways, this system consists of two 

reversible cabins that run on parallel tracks. However, unlike Aerial Tramways which have fixed 

ropes and a haulage rope loop for the two cabins, the Dual-Haul system has two guide ropes and a 

haul rope loop per cabin. 

At the top of each track, the haul rope for that track loops back to the bottom instead of looping over 

to serve the other track as occurs with a normal Aerial Tramway. This feature allows for a single 

cabin operation when demand warrants.  The independent drive also allows for evacuations to occur 

through a bridge connection between the two adjacent cabins. Another advantage of the Dual-Haul 

system is its stability in high wind conditions owing to the horizontal distance between the two guide 

ropes comprising each track. Refer to Table below for a summary of the service characteristics of 

Dual-Haul Aerial Tramways. 
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Example of an Aerial Tramway Cabin 
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SERVICE AND TECHNOLOGY CHARACTERISTICS OF DUAL-HAUL AERIAL TRAMWAYS: 

System Characteristics Dual-Haul Aerial Tramway Specifications 

Cable Configuration Cabins are suspended from two fixed cables and 

pulled by another cable 

Detachability 

Cabins can’t be detached from the moving cable 

(however, the movement of the cabins is NOT 

synchronized; each cabin operates independently) 

Maximum # of Passenger 

Cabins 

2 Cabins 

Max # of Stations 3 stations 

Max Distance between Towers Less than 1000 m 

Cabin Capacity High capacity (up to 100 pass/cabin) 

Maximum Transport Capacity 2800 pass/h 

Speed Up to 27 km/h 

Mono-cable Detachable Gondolas (MDG) 

A Gondola Lift, or as it is technically known as Monocable Detachable Gondola (MDG), is a type of 

aerial lift in which the cabin is suspended from a moving loop of steel cable that is strung between 

two terminals, sometimes over intermediate supporting towers. 

An Example of MDG Cabins 
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The cable is driven by a bull-wheel in the terminal, which is connected to an engine or electric motor. 

Gondolas have small cabins, set at regularly-spaced close intervals.   The systems are continuously 

circulating with cabins passing around the terminal bull-wheels. Cabins detach from the hauling 

rope at terminals, are decelerated and carried through the unloading and reloading areas at a very 

slow speed, then accelerated for reattaching to the haulage rope for high speed travel "on the line" 

between terminals.  Cabin capacity of MDG systems varies from 4 to 15 persons per cabin and system 

capacity can be as much as 3,600 PPHPD (persons per hour per direction).  The table below provides 

a summary of the service and technology characteristics of MDG systems. 

Service and Technology Characteristics of MDG Systems 

System Characteristics MDG Specifications 

Cable Configuration 

Cabins are suspended and pulled by the same 

cable (a moving loop of cable) 

Detachability 

Cabins are set at regularly-spaced intervals and 

they detach from the cable at the terminal for 

unloading and loading 

Maximum # of Passenger Cabins Depends on line length and headway; can have 

100+ cabins 

Max # of Stations Can have multiple stations 

Max Distance between Towers 350 m 

Cabin Capacity Low capacity (up to 15 pass/cabin) 

Maximum Transport Capacity 3600 pass/h 

Speed Up to 21.6 km/h 

Bi-cable Detachable Gondola (BDG): 

BDG systems combine features of both Gondola and Reversible Ropeway systems. On the one hand, 

they use the reversible ropeway technology in their operation (i.e. separate ropes serve the two 

functions: static support ropes or "track cables" and a moving "haul rope"), which allow the system 

to have long spans, and therefore overcome difficult terrain conditions (see Figure). On the other 

hand, the system is detachable (like Gondolas), which allows the system to have a high capacity 

similar to the capacity of detachable circulating systems and similar operations at the terminals. 

The difference between a BDG and an MDG system is that unlike MDG systems, which are both 

propelled and suspended by the same cable, BDG systems have two separate cables for the two 

functions. Cabin and transport capacities of BDG systems are similar to those of MDG systems, with 

cabin capacities ranging from 4 to 15 persons per cabin and transport capacity of up to 3,600 PPHPD.  

The table below provides a summary of the service characteristics of BDG systems. Successful 

implementations of BDG technology as a transit mode exist in Hong Kong and Singapore. The BDG 

system in Singapore was originally an MDG system but was rebuilt in 2010 and converted to a BDG 

system. 
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An Example of a BDG Cabin 
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Service and Technology Characteristics of BDG Systems: 

System Characteristics BDG Specifications 

Cable Configuration Cabins are suspended from one fixed cable and are 

pulled by another cable (similar to Aerial Tramways) 

Detachability Cabins are set at regularly-spaced intervals and they 

detach from the cable at the terminal (similar to 

MDG) 

Maximum # of Passenger Cabins Depends on line length and headway; can have 100+ 

cabins 

Max # of Stations Can have multiple stations 

Max Distance between Towers 700 m 

Cabin Capacity Low capacity (up to 15 pass/cabin) 

Maximum Transport Capacity 3600 pass/h 

Speed Up to 21.6 km/h 

Tri-cable Detachable Gondolas (TDG) 

Similar to BDG systems, TDG systems (sometimes referred to as 3S technology) combine features of 

both Gondola and Reversible Ropeway systems (i.e. separate ropes serve the two functions: static 

support ropes or "track cables" and a moving "haul rope"), and detachable gondolas.  Unlike BDG 

systems, however, TDG systems have two stationary cables that support the cabins instead of one as 

in BDG systems (see Figure). 

Although TDG systems are more expensive than both MDG and BDG systems, this added cost is 

more than offset by their advantages, as these detachable circulating ropeways can carry more 

passengers with higher speeds. TDG systems operate with carrier capacities of up to 35 passengers 

for a maximum system capacity of 6,000 PPHPD. Table 2-5 provides a summary of the service 

characteristics of Aerial Tramways.  

Other advantages of TDG systems include their outstanding wind stability, low power consumption 

and the use of very long spans of up to 3,000 m. Successful implementation of TDG technology in 

the urban environment exists in the city of Koblenz (Germany), as discussed later in this chapter. 

The system is mainly tourist-based, but its implementation within the City of Koblenz provides 

evidence of the ability to use TDG technologies in urban areas. 
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An Example of a Tri-cable Detachable Gondola Technology 

TDG Service and Technology Characteristics: 

System Characteristics TDG Specifications 

Cable Configuration Cabins are suspended from two fixed cables and 

are pulled by another cable 

Detachability Cabins are set at regularly-spaced intervals and 

they detach from the cable at the terminal for 

unloading and loading 

Maximum # of Passenger Cabins Depends on line length and headway; can have 

100+ cabins 

Max # of Stations Can have multiple stations; 

Max Distance between Towers 3000 m 

Cabin Capacity Medium capacity (up to 38 pass/cabin) 

Maximum Transport Capacity 6000 pass/h 

Speed Up to 30.6 km/h 
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Other Ropeway Technologies: 

In addition to the above-mentioned Ropeway technologies, there are a few other technologies 

produced by the main vendors of Ropeway that are just variations of the two basic technologies 

(Aerial Tramways and Detachable Gondolas).  At present, these technologies have been used mainly 

in ski resorts and tourist attractions.     

However, similar to Aerial Tramways and Gondolas, these technologies, depending on their 

applicability, might be transferred to the urban environment as a mass transit mode.   

These technologies include Pulsed-movement Aerial Ropeways, Funitel, and Funifor. 

11.3. System selection: 

Service and performance characteristics of individual ropeway technologies vary from one 

technology to another. Some individual ropeway system performance characteristics can sometimes 

be deceiving as they do not necessarily reflect the overall performance of the system. This feature is 

because the ropeway system’s performance relies heavily on the type of technology, its limitations 

and type of operation.  

Selection of the ropeway system largely depends on the following: 

1. Profile and terrain

2. Capacity

3. Flexibility to accommodate the increase in capacity due to the increase in traffic.

4. Climatic conditions

11.4. Capacity: 

While deciding capacity, apart from the estimated traffic, we need to keep various factors in mind. 

Some of them are: 

1. The capacity of originating point infrastructure like approach road, parking facility, area

available for passenger movement etc.

2. The capacity of terminating point infrastructure like area available for passenger movement,

approach road etc.

3. Chandi Devi Temple is located at the hilltop, the area available is limited. The capacity of the

temple to accommodate the pilgrims is also important.

4. We should consider the fluctuation of traffic as well. Ropeway system should be designed for

optimal traffic conditions so that we can meet most of the peak traffic demand, at the same time

during lean traffic demand, operation of the system should also be economical.

As per traffic analysis, estimated capacity is as under: 

1. For Haridwar it is 1800 PPHPD
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Now considering the above capacity and smooth profile/terrain in different sections, the stability of 

the cabin is not a major factor, as far as prevailing wind conditions of this area is concerned.  

Occasionally, for a very short duration, gusty wind appears but it is safe and economical to shut 

down the operation of that period, instead of going for bi-cable system or tri-cable which is 

considerably costly as compared to the mono-cable system.  

11.5 Other Considerations 

Further following considerations have been made to decide other parameters: 

A. Monocable Fixed Grip Constantly Rotating Gondola System is ruled out because of the

following reasons:

a. Boarding/de-boarding needs to be carried out when the system is running. This may lead

to some problem particularly in peak seasons for elderly persons and children.

b. Being Fixed Grip system, the ropeway speed will be less. Therefore considering the length

of the ropeway and the recommended capacity, a large number of cabins need to be

installed permanently and it will add to unwanted loading on the system.

B. Monocable Jig Back System is also ruled out because of the following reasons:

a. Capacity cannot be increased to cater to future requirement.

b. In jig back system a group of passengers need to wait till cabin (having large capacity)

travels back to the station at either side.

c. Being the big occupied cabin, point load on the rope will be there and sag will be more on

the cabin location.

d. In case of break down in any of the carriage/cabin system, whole ropeway system will be

unavailable.

C. Monocable Fixed Grip Pulsed Gondola System is ruled out because of the following reasons:

a. In this system, multiple number or cluster of cabins will be in line always due to this

during the non-operation period or night or idle time few cabins will be hung in line on

haulage rope since it’s a hilly terrain the wind velocity can be high any time which will

cause unnecessary load on the system and may cause derailment of rope from the trestle.

b. Climatic conditions like rain and hail storm are more likely at this location, it will affect

the life of the fixed cabins/carriage system, exposed to adversity.

c. The journey will be time taking because the speed of the ropeway will reduce when one

cluster of cabin reaches the station for boarding and de-boarding.

D. Detachable Grip System is suitable due to the following reasons:

a. This system can accommodate an increase in capacity by adding the number of cabins

as per requirement.
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b. During normal operations, the cabin can be increased and decreased in line very

quickly, depending on the traffic.

c. There is no waiting time as in case of Jig-back system because small capacity cabins (4

to 8 passenger per cabin) are always available for boarding.

d. Cabins can be parked in a protected environment, when not in use.

e. In case of break down in one cabin/carriage system, complete ropeway system will not

come to halt and uninterrupted ropeway service will always be available. Cabin having

breakdown can be taken out of line and spare cabin can be put under operation very

quickly.

f. This system requires more station area for parking of Cabins.

11.6 Recommendation of the Technology 

Based on the above analysis we recommend Continuously Moving, Mono Cable, Detachable grip 

type ropeway system for Har Ki Pauri to Chandi Devi Passenger Ropeway project. 

Continuously Moving, Mono Cable, Detachable grip type ropeway system 

11.7. Operational cycle of the continuously moving Mono cable detachable grip 

type ropeway system: 

This system has one loop of rope, which continuously rotates between two big wheels (named bull 

Wheel), one at each terminal station. The cabin as per requirement can be put in operation at a regular 

interval. Cabin grips itself automatically with the moving rope (the upside of the loop), when leaves 

the source station and detaches itself on reaching the destination station. Same cabin after de-

boarding of passenger and boarded with return passenger, leaves the other station and again grips 

itself with the moving rope (at the downside of the loop) and returns to the source station. The 
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number of cabins (depending upon required capacity, up to maximum designed capacity), keep on 

attaching and detaching itself at regular interval.  

 The ropeway stations i.e. Tension & drive are connected by an endless haulage rope through

Drive /Return sheaves followed by different rocker sheaves placed on the trestles/towers. The

trestles/towers will be placed at a varying distance as per the requirement of profile to support

the rope to minimize the sag.

 The haulage rope along with attached gondolas moves circularly in a specified speed.

 On approaching a particular station the gondolas automatically detach itself from the moving

rope on reaching designated position. Speed of the cabin decelerates slowly to the specified speed

and moves on station rail with the help of separate drive system at slow speed to facilitate safe

and comfortable de-boarding and boarding of the passengers.

 The door of the cabins gets opened automatically and passenger de-boards the cabin. Cabin

moves forward to another side of the station rail loop and passenger, intent to travel in another

direction, boards the cabin.

 Once boarding is over the gate of the gondola gets closed automatically.

 Cabin leaves the station and slowly accelerates to achieve the speed of moving rope and gets

attached with the rope.

 The number of cabins (depending on the capacity) one after another keep on detaching and

attaching itself with the haulage rope. This operation keeps on repeating.

11.8 Ropeway system components 

Almost all ropeway systems have the same basic components, irrespective of the technology used. 

The basic components of any ropeway system include carriers (cabins), terminals, towers, ropes, grip, 

sheave assemblies, electric drive and control systems and evacuation and rescue system. The 

components required at different stations are: 

Drive Station: The Drive Station consists of: 

1. Drive wheel/Bull wheel

2. Upper machinery frame

3. Lower machinery frame

4. Torsion shaft

5. Steel framework for launching and conveying system Gearbox

6. Main AC drive

7. Auxiliary Drive Unit

8. Diesel Engine

9. Main electric cabinets and controls with PLC

10. Frequency converter

11. Emergency drive unit
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12. D.G. Set (High KVA)

13. Service and emergency brakes

14. Launching/conveying system

15. Opening and closing lines

16. Anchoring system for the overhead control cable.

17. Independent rescue system Machinery

Return Station: The return station consists of: 

1. Bull wheel (Return sheave)

2. Machinery frame

3. Support steel framework for launching and conveying system

4. Emergency drive unit

5. D.G. Set (Low KVA)

6. Electrical cabinets and controls

7. Launching/conveying system

8. The hydraulic tensioning system with two hydraulic cylinders

9. Anchoring system for the overhead control cable.

10. Independent rescue system Machinery

Electrical Equipment 

a. Main Drive Equipment - An electrical AC/DC motor of required horsepower to drive the

system along with frequency converter.

b. Diesel Generators – Diesel Generator are required for each terminal to provide power in case

of a power outage.

c. Control Systems – Control systems with PLC are required for main drive, emergency drive

and tension unit

d. Safety devices, sensors and interlocking devices.

e. Switchgear and protection – Protection of the electrical system are provided through the use

of overvoltage protection systems, circuit breakers and fuses.

f. Wiring System – Electric cables are used for the efficient flow of electricity to run the drive

unit and the various amenities.
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12. TENTATIVE REQUIREMENT OF LAND

The land requirement for terminal stations and line towers has been assessed as follows: 

Lower Terminal area statement (Table 12.1): 

S. No Heads Dimensions in Meters Area (m2) 

1 Ropeway Station 30 15 450 

2 Cabin parking 30 20 500 

3 Store 5 6 30 

4 Workshop 8 6 48 

5 Office 5 6 30 

6 Ticket Counter 3 5 15 

7 Account and staff room 5 5 25 

8 Toilet 6 6 36 

9 Multiple shops/commercial 12 30 360 

10 Queue Area 15 15 225 

11 Generator Room 10 15 150 

12 Open Store  10 20 200 

13 Panel Room and Control Room 6 10 60 

Total 2129 

Set Back 10%              220 

Say   2400 Sqm 

Upper Terminal Area Statement (Table 12.2): 

S. No Heads Dimensions Area (m2) 

1 Ropeway Station 30 15 450 

2 Toilet 6 10 60 

3 Ticket Counter and Guard Room 5 5 25 

4 Multiple shops/commercial 10 20 200 

5 Generator Room 8 10 80 

6 Store 5 6 30 

7 Electrical Panel and Control Room 5 6 30 

8 Small Maintenance Area 5 5 25 

Total 900 

Add 10% as set back area. Total 990 Sqm Say 1000 

Proposal: 

We propose 2400 Sqm land area requirement for Lower Terminal. 
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The building at Lower Terminal will be constructed at various levels to match the road level as station 

floor. Lower floors to be used for parking of the cars.  

We propose 1000 Sqm land area requirement for Upper Terminal. 

The building at Upper Terminal will be constructed at various levels to match the Pathway level as 

the station floor. Lower floors to be used for waiting area, Queue area and rest area.  

Corridor 

For the construction of ropeway 15m, the wide corridor along the length of ropeway shall be 

required. 

This corridor is required for tower construction, power transmission line (if required), maintenance 

& rescue purposes. 

Land for Towers 

Approximately 15mX15m area per tower will be required for tower foundation and embankment. 

Land Ownership Details – 

Route 1: DDU Parking to Chandi Devi Temple 

Route 6: CCR Building (watch tower) to Chandi Devi Temple 

Corridor: Width 15 Meter (12 meter for Ropeway line and 3 meter for power line) 

Route 1: (Table 12.3) 

Chainage Area use Ownership Remarks 

-40 to 0m Lower Terminal Irrigation 
Land is reserved for 
Kumbh Mela 

0m to 15m Tower 1 (at 5m chainage) Irrigation 

15m to 130m 
Tower 2 (at 100m 
chainage) 

Irrigation 

130m to 170m Corridor NH-58 

170m to 200m 
Tower 3 (at 190m 
chainage) 

Irrigation & Tourism DDU Parking area 

200m to 245m Corridor Irrigation & Tourism DDU Parking area 

245m to 390m 
Tower 4 (at 380m 
chainage) 

Irrigation 
Ganga River Area 
(chainage 275m to 
chainage 900m)  

390m to 670m 
Tower 5 (at 660m 
chainage) 

Irrigation 

670m to 900m Corridor Irrigation 

900m to 995m Corridor Private Temple area 

995m to 1005m 
Tower 6 (at 1000m 
chainage) 

State Highway/PWD Cheela Road 
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1005m to 
1345m 

Corridor Forest 

1345m to 
1355m 

Tower 7 (at 1050m 
chainage) 

Forest 

1355m to 
1575m 

Corridor Forest 

1575m to 
1585m 

Tower 8 (at 1580m 
chainage) 

Forest 
132KV Line crosses at 
1570m chainage 

1585m to 
1735m 

Corridor Forest 

1740m to 
1745m 

Tower 9 (at 1740m 
chainage) 

Forest 

1745m to 
2175m 

Corridor Forest 
400KV Line crosses at 
1800m chainage 

2175m to 
2195m 

Tower 10 (at 2180m 
chainage) Tower 11 (at 
2190m chainage) 

Forest 

2195m to 
2343m 

Corridor Forest 

2343 to 2353m 
Tower 12 (at 2348m 
chainage) 

Forest 

2353m to 
2380m 

Corridor Forest 

2380m to 
2397m 

Upper Terminal Forest 

Summary of Land : 
Lower Terminal   – 2400SQM  – Irrigation Dept.
Tower 1 & 2 Area   – 450SQM  - Irrigation Dept.
Tower 3    – 225SQM  - Irrigation & Tourism Dept. (Existing Parking
area) 
Tower 4 & 5    – 450SQM  – Irrigation Dept.
Tower 6    – 225SQM  – PWD (State Highway)
Tower 7 to Tower 12 - 1350SQM - Forest Dept.
Upper Terminal   - 1000SQM  - Forest Dept.
Total Land for Towers and Terminals – 6100SQM 

Corridor - 25875SQM
- 600SQM – NH 58
- 675SQM - Irrigation & Tourism Dept. (Existing

Parking area) 
- 3450SQM – Irrigation (Ganga River area)
- 1425SQM - Private
- 19725SQM – Forest Dept.
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Route 6 (Table 12.4): 

Chainage Area use Ownership Remarks 

0m to 20m Lower Terminal Irrigation 
Adjacent to Parking 
Toilet 

20m to 25m Corridor Irrigation 

25m to 35m Tower 1 (at 30m chainage) Irrigation 

35m to 65m Corridor Irrigation 

65m to 75m Tower 2 (at 70m chainage Irrigation 

75m to 185m Corridor Irrigation 

185m to 195m Tower 3 (at 190m chainage) Irrigation 

195m to 335m Corridor Irrigation 
11KV and 33KV line 
crossing  between 
215m to 230m 

335m to 345m Tower 4 (at 340m chainage) Irrigation Ganga River Area 
(chainage 245m to 
chainage 810m)  

345m to 815m Corridor Irrigation 

815m to 825m Tower 5 (at 820m chainage) Irrigation 

825m to 1035m Corridor 
Forest / State 
Highway/PWD 

Cheela Road (885m 
to 895m change) 

1035m to 
1045m 

Tower 6 (at 1040m 
chainage) 

Forest 

1045m to 
1275m 

Corridor Forest 

1275m to 
1285m 

Tower 7 (at 1280m 
chainage) 

Forest 

1285m to 
1450m 

Corridor Forest 
132KV Line crosses at 
1445m chainage 

1450m to 
1460m 

Tower 8 (at 1455m 
chainage) 

Forest 

1460m to 
1645m 

Corridor Forest 

1645m to 
1665m 

Tower 9 (at 1650m 
chainage) 
Tower 10 (at 1660m 
chainage) 

Forest 

1665m to 
2086m 

Corridor Forest 
132KV and 400KV 
Line crosses at 1675m 
to 1705m chainage 

2086m to 
2106m 

Tower 11 (at 2091m 
chainage) Tower 12 (at 
2101m chainage) 

Forest 
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2106m to 
2245m 

Corridor Forest 

2245m to 
2255m 

Tower 13 (at 2250m 
chainage) 

Forest 

2255m to 
2280m 

Corridor Forest 

2280m to 
2300m 

Upper Terminal Forest 

Summary of Land : 
Lower Terminal   – 2400SQM  – Irrigation Dept.
Tower 1 to 5 Area     – 1125SQM   - Irrigation Dept.
Tower 6 to 13     – 1800SQM   - Forest Dept.
Upper Terminal   - 1000SQM  - Forest Dept.
Total Land for Towers and Terminals – 6325SQM 
Corridor    - 28800SQM   

- 11325SQM - Irrigation Dept.
- 17475SQM – Forest Dept.
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13. SYSTEM DESCRIPTION

The ropeway system will be designed and manufactured on the base of the latest standards and 

guidelines of ropeway technology.   

The proposed ropeway system is a continuous running detachable mono-cable type. The number of 

carriers, towers and other technical data is specified in chapter "Technical Data". The system is 

designed to transport passengers uphill and downhill at a constant speed which can be selected by 

the operator(s) within the minimum and maximum rope speed range.   

And the state of the art ropeway control system ensures safe operation of the whole ropeway system. 

Ropeway line supervision system detects triggering of rope derailment switches at towers, cross-

connection of wires inside communication cable as well as ground faults and cause the ropeway to 

stop automatically if required.  

 Besides the electric main drive unit, with AC/Frequency Converter drive, an independent 

hydrostatic evacuation drive unit is installed the operate the ropeway at reduced speed for 

evacuation purpose. The evacuation drive will act, independent of the main drive, directly to the 

drive bull wheel. A secondary bull wheel bearing set ensures a safe evacuation of the passengers in 

case of the primary bull wheel bearing fail be keeping the bull wheels always rotatable.  
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The ropeway drive is equipped with 2 individual barking systems. A service brake located between 

the main drive AC-Motor and Gearbox acting on a braking disc and a safety brake which is acting 

directly to the drive bull wheel. Both brakes are spring applied and kept open using hydraulic 

pressure. In case of powers supply fail, the brakes can be operated manually for evacuation purpose. 

Ropeway cabins are equipped with a detachable rope clamp. The carriers will be detached 

automatically from the rope after entering the cableway station and will automatically be attached to 

the rope before leaving. After the rope is detached, the carrier will be decelerated smoothly from rope 

speed to station transfer speed. Easy boarding and de-boarding will be guaranteed by a carrier speed 

of around 02 - 0.3 m/s.  

After boarding / de-boarding of the passengers, the vehicle will be accelerated smoothly to rope 

speed and automatically attached to the rope.   

Acceleration/deceleration and transport of the cableway carriers through the station is taking place 

by conveyor tires, located above the rope clamp, connected by V-belts. Friction rope sheaves are 

transmitting the speed of the rope via V-belts to the conveyor tyres.    

This configuration ensures positive control and synchronization of rope speed and carrier conveying 

speed in each station in both forward and reverse directions, irrespective of the drive selected.  

Key functions of the ropeway, such as rope speed and grip opening and closing operations, tension 

forces of haul rope, the position of the haul rope and cabin distance are monitored and controlled by 

electronic safety circuits to ensure smooth operation and maximum safety. Constant rope tensioning 

is achieved by hydraulic cylinder(s) in the tension station automatically operated by the ropeway 

control system on using data of a dual tension force measuring system.   

The ropeway cabins can be moved manually into the parking area by use of rail swings. A looped 

style parking system enables to store and restore cabins without need to change the running direction 

of the ropeway. Sufficient are and technical devices to store a cabin with technical fail is given in each 

station.  

The ropeway is designed for one main direction of rotation. For special requirements, like rescue and 

service purpose, the reverse operation is permitted at a reduced speed.  

All elements of the ropeway are mounted onto the galvanised front and rear steel cross beams which 

are anchored on concrete foundations or columns.  
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13.1. Drive/tension - station (lower) 

Hot-dip galvanized supporting frame positioned on 1 concrete support as well as 1 steel support for 

mounting. Conveyor, cabin rail and lattice framework sandblasted and two-component coated in 

purchaser chosen RAL colour.   

Main features: 

- Machinery frame fix

- Main drive electromotor and gearbox

- Bull wheel, split design with rubber liner, rope catcher and bull wheel catcher

- Chain clutch for disengagement of the bull wheel

- Main electric cabinets and controls

- Rim gear with hydrostatic drive bypassing gearbox (evacuation drive 1)

- DG set / electric drive acting on gearbox intake ( evacuation drive 2 )

- Two independent working brakes, Service and emergency brakes

- Parking rails and swings for parking area, location of parking rails at the exit side

- electric wiring equipment from ropeway main cabinet to ropeway equipment

- Access platforms and handrails

- hydraulically liftable station conveyor wheels
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- Tire wheels accelerator and decelerator with the mechanical drive down from carrying-hauling

cable with 2 rollers

- Grip force test

- Grip force test for electronic measurement and evaluation

- The station is accessible and constructed in a very maintenance-friendly manner
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Drive unit 

** According to layout, tensioning cylinder for haul rope tensioning will be located in drive or return 

station 

Motor, helical gear, service brakes, brake unit, diesel motor for recovery drive (bevel gear and 

planetary gear on the drive wheel) and safety brake are mounted on a movably supported chassis. 

 Rope tensioning force and drive torque forces are kept by separate mountings. This design

increases operation safety by dividing alternating loading and torsional forces to different bearing

shafts.

 AC motor with frequency converter.

 Service brake, Cardan shaft with the clutch on the high-speed shaft.

 Fully adjustable safety brake for drive gear.

 Hydraulic and electric recovery drive.

 The second set of bull wheel bearing for emergency operation in case of the bull wheel bearing

fail.

 Main drive AC  Hydraulic unit

 Service brake  Safety brake

 Helical gear box  Oil motor recovery drive

 Diesel motor  Tensioning cylinder **

 Hydraulic pump  Gear ring evacuation drive







 











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13.2. Return station  ( top ) 

Hot-dip galvanized supporting frame positioned on 1 concrete support as well as 1 steel support for 

mounting. Conveyor, cabin rail and lattice framework sandblasted and two-component coated in 

purchaser chosen RAL colour.   

- Movable return bull wheel frame

- Bull wheel, split design with rubber liner, rope catcher and bull wheel catcher

- Hydraulic cylinder for manual return bull wheel relocation to equal elongation of rope, if

automatic rope tension located in the drive station

- Hydraulic cylinder for automatic maintaining of rope tension, if fix mounted drive in the drive

station

- Hydraulically liftable station conveyor wheels

- Access platforms and handrails

- Tire wheels accelerator and decelerator with the mechanical drive down from carrying-hauling

cable with 2 rollers

- Grip force test for electronic measurement and evaluation

- The station is accessible and constructed in a very maintenance-friendly manner

- Spacer for proximity control of vehicles

- Grip force test

- The second set of bull wheel bearing for emergency operation in case of the bull wheel bearing

fail
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













13.3. Station conveyor 

 Entrance conveyor is driven directly by rope deflection pulley, the area where cabin gets detached

from the rope, monitored by the control system

 Deceleration conveyor drove by frequency controlled drive, to decelerate cabin from rope speed

to station speed, speed and direction automatic controlled by the control system, can be lifted for

manual cabin pushing in emergency case

 Rail switches to and from cabin circulation rail to cabin garage, controlled and monitored by the

ropeway control system

 Curve conveyor to move cabins around the curve while people leaving and entering cabins, driven

by frequency controlled drive, station speed between 2, 5 and 3.0 m/s, can be lifted for manual cabin

pushing in emergency case

 Cabin spacing area, a frequency driven drive will delay of accelerating loaded cabin to maintain

the correct cabin distance set in the control system, can be lifted for manual cabin pushing in

emergency case.

Acceleration conveyor to accelerate the leaving cabins from station speed to rope speed, driven by

frequency controlled drive, can be lifted for manual cabin pushing in emergency case
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 Exit conveyor is driven directly by deflection rope sheave, the area where cabin gets griped to

rope, monitored by the control system

13.4 Detachable grip 

 

Movable grip lever 

Friction plate for 

conveyor wheel  

Grip operation wheel 

Backside guiding 

wheel

Coil spring to achieve 

grip force Carrier wheels 

Ramp tongue 

Main body grip 
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Red marked rail will press the movable grip lever down to open grip jaw to release rope which gets 

deflected to the downside 

… Depression of movable grip lever to guide rope into grip jaws … 

… After the rope is guided in grip jaws, release grip lever … 
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... One of the numerous grip supervision devices before leaving station… 

The following operation parameter of the detachable grip is permanently monitored during 

operation  

 Grip force, the force of the coil springs which are responsible for gripping force are monitored

every time before a cabin is leaving the station

 A geometrical gauge checks the outer shape of grip jaw of the clamp before leaving the station to

ensure the correct position of grip on the rope

 A geometrical gauge checks the correct position of grip lever

 A geometrical gauge checks the correct opening of the grip before attaching to rope

 Rope position detection gauges ensure the correct position of the rope for grip operation

 A geometrical gauge monitors the correct uncoupling of grip and rope

 A geometrical gauge monitors the presence of all runner wheel of the grip.

 Sensor to avoid gripping in splice areas

Every monitoring device is equipped with a safety related limit switch to signalise a mail function 

directly to the safety PLC of the ropeway control system. In the case of malfunction, the control 

system will stop the ropeway automatically and will show the fault in real time on screen.   

13.5. Parking  

 Located in the drive station: 

- Parking switch to transfer carrier to and from the parking area
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- Cabin storage rail, loop design to avoid the reverse operation of the cableway system during

parking operation

- Separate parking rail for maintenance-  and VIP carrier possible

- Manual shifting of carrier

- Storage capacity 74 carrier

Located in the top station: 

- Parking switch to transfer carrier to and from the parking area

- Cabin storage rail, single-rail design for temporary carrier storage

- Manual shifting of carrier

- Storage capacity for defect carrier
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13.6. Carrier 

 Cabins with the level walk-in arrangement

 6 seated passengers

 Constructed with steel frame galvanized, aluminium shell

 1 service carrier with hanger and grip

Cabin 
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13.7. TOWERS: 

Galvanized Towers will be used with the following quality requirements. 

- Hot-dip galvanized tower tube

- Access ladder with anti-fall guard

- Hot-dip galvanized crossbeam with rope lifting frame

- Maintenance platforms

- Rope calculation on the base of old tower positions

- Limit switches to monitor clearance between tower and cabin
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13.8. Sheave assemblies 

Hot-dip galvanized adjustable sheave assemblies with 400 mm diameter rope sheaves. 

- Boltless rope sheaves with rubber liner

- Rope deflector to the inside of sheave assemblies

- Rope catcher at the outside of sheave assemblies

- Break fork switches for derailment supervision on both sides of the sheave assembly

- Rope position detection by proximity sensors

- Overturning stop to limit movement of sheave rockers

13.9 Haul rope 

Galvanized steel wire rope, manufactured and spliced by Rope supplier. 
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13.10 Electric controls 

The ropeway control system is located at the drive station. Prewired enclosures contain the drive 

control with frequency converter and the ropeway monitoring system with the CE certified line 

supervision. With the aid of a touch display installed in the front of the control cabinets, all functions 

of the cableway can be monitored and controlled through various operating screens. Optional the 

same actions can be done by external desktop computer with monitor. 

During operation, the most important information like, 

- Main power supply (under/over voltage and current)

- Main drive power consumption

- phase monitoring

- Rope speed

- Line supervision

- Emergency backup voltage

- Condition of emergency – and service brake

- wind speed

- Condition of rope tensioning system

- monitoring of rope earthing

- lightening protection

- Temperature monitoring of drive and hydraulic units

- Emergency stops on several points inside stations and towers, etc.

Are shown of the main operation screen, to give operator real-time information of ropeways

operation condition. Several other screen layouts showing more detailed information which can be

chosen by the operator.
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Some examples of screen layouts: 

R
O
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Y
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T

E
M

 

Brake System 

Sensor Monitoring 

Main Screen 

Rope Tension 

Fault Memory Cabin Distance 

Hardware Communication 

Conveyor Drives 
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Some features of the control system: 

- Safety frequency converter for the main drive with integrated brake chopper and external brake

resistor for regenerative braking by power fail

- Frequency converter for each conveyor drive individual

- Touch screen control in all stations

- Optional desktop computer for remote control

- Wind speed meter and direction indicator

- Anti-collision control for carriers inside the station

- Fault indicators for conveyor system

- Real-time monitoring of all safety gates and switches

- Rope derailment switches ( break fork switches ) at towers

- Tele-maintenance module

- Redundant rope tension measuring device

- Indirect Grip force testing by supervision of spring force

- Emergency power backup of the safety system

13.11. Wiring materials 

- Electric cables from the main disconnect switch of electric cabinet inside stations to the electrical

equipment of the subject ropeway.

- Aerial control cable between the stations.

- Wiring boxes for towers

- All sensors with M 12 connector for easy change

- Power cable between the main drive motor and frequency converter not included
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structuring of the project 

182



14. FINANCIAL ANALYSIS AND STRUCTURING OF PROJECT

14.1. Key aspects of financial evaluation 

Following key aspects has been taken into consideration for financial viability analysis of the 

Passenger Ropeway project at the proposed location: 

1. The Project is considered to be awarded by 31st March 2021.

2. Financial Closure to be achieved on or before 31st March 2022.

3. Commencement Date i.e. start of construction activities shall be the Financial Closure date,

considering all the Condition Precedents as per the Concession Agreement are achieved.

4. Scheduled Project Completion Date (Two Years from the commencement Date) – 31st March

2024.

5. Start of Commercial Operation – 1st April 2024.

6. The concession period is of 30 Years inclusive of an estimated Construction period of 2 Years,

starting from 1st April 2022.

7. Concession Period end date – 31st March 2052 (30 Years from Commencement Date).

8. Major maintenance every 5 years.

9. Operation & Maintenance manpower expenses include Ropeway related staff, Account &

Administration Staff, Other Manpower / Labour Expenses. The growth rate of expenses @

10% for the first 20 Yrs. and 7% afterwards.

10. Other Expenses includes Machine & Equipment’s maintenance charges, Power station &

Generator Maintenance Expenses, Electricity & Water Expenses, Energy charges, Insurance

and Other Administration Expenses every year. The expenses growth rate has been assumed

as @5%.

11. Financials and Rate of Return for Project IRR & EIRR along with projections of the Project

over 30 years Concession Period including two2 years of Construction Period have been

analysed.

12. Regulatory Clearances - All major clearances like EIA, Forest etc. would be obtained by

Government but the provision for applying all applications and upfront due amount to obtain

the permission would be borne by Investor.

13. Bid Variable:  Annual Concession Fee (% of revenue collection by selling ropeway tickets and

other services) would be Bid variable.
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14.2. Project cost analysis 

14.2.1. Assumptions for the Total Project Cost (TPC): 

o Cost of Ropeway equipment is assumed as per latest ropeway standard (with imported

compoenns).

o Material ropeway cost is assumed as per best industrial practice, which is required for carrying

out construction material and other components of Passenger Ropeway.

o Ropeway structural component including Towers, Support Structure, Mechanical Equipment etc.

are assumed to be procured from indigenous suppliers.

o Cost, as mentioned in the cost sheet, is assumed for the development of Retail Outlets, Food

Court, Parking, Advertisement etc.

o Interest during the Construction Period has been assumed at 11.0% and 10% (both cases analysed)

14.2.2 Land Cost: 

o Considering land is provided by the Concessioning Authority on a long term lease basis.

o Land related cost includes FCA/FRA clearance, NPV of Forest Land and CA Land and Cost of

tree cutting.

14.2.3 Other Major Assumptions: 

o Base Year for Civil Construction Cost

Ropeway – 2022 -23

Land Cost – 2021 -22

Debt Equity Ratio – 70%: 30% and 80%: 20%

o Expected Start date of Construction – 01.04.2022.

o Estimated Construction period – 2 Years

o Completion of Construction – 31.03.2024

o Number of Days of Operation of Ropeway – 350 Days.

o Major Maintenance / Cleaning Days – 15 Days

14.2.4 Taxes 

Income Tax 25.2% Basic Rate 22% + 10% Surcharge + 4% Cess 

Interest Rate 11.0% 

Repayment Period 10 Years 

Moratorium 2 Years (From the commencement of commercial 

operations) 
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14.3. Operating Cost Analysis 

14.3.1 Operating Cost: 

 Employee cost is the major cost component and assumed to grow at 10% per annum.

 Other operational expenses like O&M Cost, Administrative Cost & Advertisement Cost is likely

to increase at 5% per annum.

14.3.2 Depreciation: 

 It is assumed that the entire Project Cost will be divided into 3 heads i.e. Building & Civil Works,

Plant & Machinery & Other Costs. Building & Civil Costs will be amortised equally over a period

of years of its operations to provide for its depreciation, Plant & Machinery Cost will be amortized

equally over a period of 15 years & Other Costs will be amortized equally over a period of 10

years of its operations to provide for its depreciation.

 Future up-gradation and overhauling is part of operating O&M expenses.

 The Pre -Operative expenses and interest during construction (also after construction till

repayment) have been capitalized.

 Straight Line method of Depreciation has been taken into consideration.

14.3.3 Interest Rate & Loan Repayment: 

 The Debt or Loan borrowed for the project will be in a phase-wise manner during the construction

phase at an interest rate of 10% and 11.0%. The capitalised cost of Debt i.e. IDCP to be serviced

by Debt is also included for the calculation of interest.

 The moratorium period of 2.0 years is considered and repayment period after the moratorium is

10 years for Debt borrowed.

 Repayment is structured with equal instalments.

14.4. Minimum return criteria for the project: 

For any project to be viable under PPP or any of its variant, the minimum return criteria for the project 

is assumed based on experience and present trends in Ropeway projects. This is to ensure the 

attractiveness of the project and to ensure returns to the concessionaire as per the sector trends.  

Following Minimum Return Criteria for the Project has been adopted: 

Particulars % 

Post-Tax Project IRR 15% - 18% 

Equity IRR 18% - 22% 

Cash Flow and Balance Sheet from starting of operations Positive 
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Year Inflation % 

2019 7.66 

2018 4.85 

2017 2.49 

2016 4.97 

2015 5.88 

Average 5.17 

14.5 Financial modelling for Har ki Pauri to Chandi Devi Ropeway at Haridwar: 

o Ropeway working hours per day – 12 Hrs

o Capacity Initial – 1000 PPHPD.

o Capacity Final – 1800 PPHPD

o Growth in Ropeway Traffic every Year – 3.07%

o Expected start of Revenue – 01.04.2024

o Growth rate in O&M expenses – 5%

o The annualized Growth rate in Ropeway Ticket – 5.17 (Average of 5 year CPI)

Average of last 5 year CPI 

14.5.1. Revenue analysis 

14.5.1.1 Proposed Passengers traffic at the Ropeway: 

First Year Ropeway operation i.e. FY 2024-25 traffic is considered as 19.25 lakhs with Growth of 3.07% 

per annum, as per the outcome of traffic analysis (based on analysis, FY 19-20 traffic is 16.55 lakhs). 

14.5.1.2 Ropeway Ticket Price: 

For Financial Feasibility Study Average Ticket is considered Rs.257/- per passenger, based on the 

following criteria: 
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1. Customer Survey conducted for willingness to pay (Table 14.1):

Willingness to Pay 

(INR) 
Number 

Percentage Cumulative 

Numbers 
Percentage (%) 

Less Than 50 321 11 3000 100 

50 to 100 826 28 2679 89 

100 to 200 1416 47 1853 61 

200 to 300 399 13 437 14 

300 t0 500 38 1 38 1 

More Than 500 0 0 0 0 
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2. Ticket price should be in accordance with the existing ropeway. The current

price of existing Chandi Devi ropeway is Rs.163/-

3. Followings are the list of the fare being charged by some of the major ropeways (Table 14.2):

S. No. ROPEWAYS 
ROPEWAY LENGTH 

(METRE) 
FARE INR 

1 
Gulmarg Gondola, Jammu & 

Kashmir  
2,688 950 

2 Auli Cable Car, Uttarakhand 3,950 750 

3 Solang Valley, Manali 1,800 450 

5 Darjeeling, West Bengal 2,500 200 

6 Gangtok Ropeway, Sikkim 1,000 110 

7 Deoghar, Jharkhand 766 50 

8 Karni Mata, Rajasthan 387 103 

9 Malampuzha, Kerala 626 68 

14 Mahakali Pavagadh, Gujarat 763 98 

16 Raigad, Pune 760 300 

17 Chandi Devi, Haridwar 767 163 

19 Mansadevi, Uttrakhand 576 103 

21 Jivdani Temple, Maharashtra 760 150 

22 Ambaji Ropeway, Gujarat 363 80 

23 Saputara ropeway, Gujarat 1,000 40 

24 Timber trail, Parvanoo 1,600 1,250 

26 Mussoorie, Kempty Fall 150 120 

27 Science City, Kolkata 500 75 

4. Growth of 5.17 % in every year.

5. However, the investor should be free to decide the Ropeway User Fee and further increase.

14.5.1.3 Other Proposed Revenue streams: 

 Food Court

 Retail Outlets

 Parking

 Commercial space for rent

 Advertisement etc.

Revenue from these sources is considered at an average of Rs.10/- per passenger (as per feedback 

from existing Chandi Devi ropeway). 
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14.5.2. Financial Model, Considering 0% revenue sharing to Government from 

First Year of Operations: 

Projection of Expected Traffic and Ropeway Ticket Price for 1st April 2024 

(Expected Date of Commercial Operation) 

Expected Annual Traffic for 2019-20 =  16.55 Lakhs 

Expected Growth Rate = 3.07 % 

Projected Traffic as on COD  = 19.25 Lakhs 

Tariff as per Working for 2019-20 = INR 200 

Annual Growth Rate   = 5.17 % 

Projected Tariff as on COD  = INR 257 

14.5.2.1 FINANCIAL STATEMENTS for Debt Equity Ratio of 70:30 and 11% Interest Rate: 

Project Cost 

SN Particulars 
Est. Cost 

(INR Lakhs) 

1 

Land Acquisition 

Forest Charges and Land Acquisition Charges. (This includes FCA clearing, 

CA, NPV and Cost of trees, compensatory afforestation Acquisition of 

private land) 

1000 

2 

Environment Clearance  

(Includes expenses towards consultant, data collection, report preparation, 

Public Hearing etc.) 

50 

3 
Survey & Investigations  

(Includes Survey, Geo-Technical and Geo Physics studies) 
100 

4 Design, Drawing and Vetting Expenses of Main Ropeway 500 

5 

Main Ropeway  

Equipment & technology supply including custom duty, transportation and 

other charges(Considering Imported equipment as per CEN standard)  

4800 

6 Tower and other supporting Structures (Indigenous Supply) 500 

7 
(Material Ropeway) 

(Design, supply, custom etc. of  Material Handling Ropeway) 
800 
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SN Particulars 
Est. Cost 

(INR Lakhs) 

8 Testing, Erection and Commissioning, Tools Tackles etc. 350 

9 

Civil Works 

Terminal Station Building, HVAC, STP, Fire System Boundary, Building 

interiors, furniture, Ticketing system, Tower Foundation etc.      

3200 

10 Material Ropeway foundation, Stay, Anchors etc. 100 

11 
Arrangement of Electric Power, DG set, sub-station, etc. Power Line along 

the corridor, Fire system  
500 

12 Project Insurance 20 

13 Project Management, Overheads  800 

14 Overhead costs incl. marketing, accounting, etc. 100 

15 
Consultancy & pre-development charges 

(This includes NOCs, clearances, Legal and other Charges) 
250 

16 Other Services (Retail Outlets, Food Court, Parking, Advertisement etc.) 300 

17 Contingencies 300 

18 

Insurance and Bank Expenses 

Interest during construction, Loan processing and legal assessment charges, 

LC Commission, BG Charges, Other Bank Charges etc. 

1413 

Total 15,083 
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Income Projections – P&L A/C: 

Rs./lakh

Particulars / Year 1 2 3 4 5 6 7 8 9 10

Months 12 12 12 12 12 12 12 12 12 12

INCOME

No. of Passengers (in lacs) 19.3       19.8        20.5        21.1        21.7        22.4        23.1        23.8        24.5      25.3         

Tariff (Rs) - Ropeway 257.0     270.3      284.3      299.0      314.4      330.7      347.8      365.7      384.7    404.5       

Tariff Growth 0% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Restaurent & Retail Income Per Passenger10.0       10.5        11.0        11.6        12.2        12.8        13.4        14.1        14.8      15.5         

Growth Rate 5% 5% 5% 5% 5% 5% 5% 5% 5%

Ancilliary Income 192.5     208.3      225.5      244.0      264.1      285.9      309.4      334.9      362.4    392.2       

Revenue 5,140     5,571      6,039      6,546      7,096      7,693      8,339      9,040      9,798    10,619     

Opearting Cost

Employee Cost 420        462         508         559         615         676         744         818         900       990          

O&M Expenses 250        263         276         289         304         319         335         352         369       388          

Major Overhauling 350         350          

Royalty for Ropeway -         -          -          -          -          -          -          -          -        -           

Royalty for Other Services -         -          -          -          -          -          -          -          -        -           

Advertisement Cost 50          53 55 58 61 64 67 70 74         78 

Administrative Expenses 152        160         168         176         185         194         204         214         225       236          

Expenses Restaurent & Retail 135        146         158         171         185         200         217         234         254       275          

Total Operating Cost 1,007     1,082      1,164      1,253      1,699      1,453      1,566      1,689      1,822    2,316       

Profit before Int. & Dep. 4,133     4,488      4,874      5,293      5,397      6,239      6,773      7,351      7,976    8,303       

Interest on term loan 1,161     1,161      1,118      1,002      886         769         653         537         421       305          

Profit before Dep. 2,972     3,327      3,756      4,291      4,512      5,470      6,120      6,814      7,555    7,998       

Depreciation:

- Building 154        154         154         154         154         154         154         154         154       154          

- Plant & Machinery 478        478         478         478         478         478         478         478         478       478          

- Others 287        287         287         287         287         287         287         287         287       287          

Profit/(Loss) before Tax 2,054     2,409      2,839      3,373      3,594      4,552      5,202      5,896      6,637    7,080       

Provision for Income Tax (notional)235        396         565         752         853         1,133      1,329      1,533      1,744    1,876       

Profit after Tax 1,818     2,013      2,273      2,621      2,741      3,420      3,873      4,363      4,894    5,204       
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Cash Flow: 

Rs./lakh

Particulars / Year 1 2 3 4 5 6 7 8 9 10

SOURCE:

Profit Before Interest & Depreciation 4,133   4,488  4,874 5,293       5,397   6,239   6,773   7,351   7,976     8,303     

Short Term Loan -      -      -     -          -       -       -       -       -        -        

Total Sources A 4,133   4,488  4,874 5,293       5,397   6,239   6,773   7,351   7,976     8,303     

USES:

Repayment of Term Loan -      -      1,056 1,056       1,056   1,056   1,056   1,056   1,056     1,056     

Repayment of Short Term Loan -      -      -     -          -       -       -       -       -        -        

Payment of Interest on Term Loan 1,161   1,161  1,118 1,002       886      769      653      537      421        305        

Payment of Interest on Short Term Loan -      -      -     -          -       -       -       -       -        -        

Payment of Tax 235      396     565    752          853      1,133   1,329   1,533   1,744     1,876     

Total Uses B 1,397   1,557  2,739 2,810       2,794   2,958   3,038   3,126   3,221     3,237     

Net Cashflow during the year C=A-B 2,736   2,931  2,135 2,483       2,603   3,282   3,734   4,225   4,755     5,066     

Opening Balance D -      2,736  5,667 7,803       10,286 12,889 16,170 19,905 24,130   28,885   

Closing Balance E=D+C 2,736   5,667  7,803 10,286     12,889 16,170 19,905 24,130 28,885   33,951   
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Projected Balance Sheet: 

RESULTS OF FINANCIAL ANALYSIS 

Key Results: 

 Project IRR: 28.6%

 Equity IRR: 50.7%

 Project Payback Period: 4 Yrs.

 Cash flow and balance sheet are positive and healthy. The IRR based on assumptions and

criteria made is within limit cash flow and balance sheet is positive. This option is viable.

Rs./lakh Construction period

P A R T I C U L A R S C1 C2 1 2 3 4 5 6 7 8 9 10

SOURCES OF FUNDS

Shareholders' Fund

Capital -Equity 2,215    4,525         4,525   4,525    4,525    4,525    4,525    4,525    4,525    4,525    4,525    4,525    

Reserves & Surplus -        1,818   3,832    6,105    8,726    11,468  14,887  18,760  23,123  28,016  33,220  

2,215    4,525         6,343   8,357    10,630  13,251  15,992  19,412  23,285  27,648  32,541  37,745  

 Loan Funds

Secured Loans 5,168    10,558       10,558 10,558  9,502    8,447    7,391    6,335    5,279    4,223    3,167    2,112    

Unsecured loan -       -        -        -        -        -       -        -        -        -        

5,168    10,558       10,558 10,558  9,502    8,447    7,391    6,335    5,279    4,223    3,167    2,112    

   Total 7,383    15,083       16,902 18,915  20,132  21,698  23,383  25,747  28,564  31,871  35,709  39,857  

APPLICATION OF FUNDS

 Fixed Assets

   Gross Block 15,083 15,083  15,083  15,083  15,083  15,083  15,083  15,083  15,083  15,083  

   Less: Depreciation -        918      1,835    2,753    3,671    4,589    5,506    6,424    7,342    8,260    9,177    

   Net Block -        14,165 13,248  12,330  11,412  10,494  9,577    8,659    7,741    6,824    5,906    

   Capital Work-in-Progress7,383    15,083       -       -        -        -        -        -       -        -        -        -        

7,383    15,083       14,165 13,248  12,330  11,412  10,494  9,577    8,659    7,741    6,824    5,906    

 Investments -        -       -        -        -        -        -       -        -        -        -        

Current Assets, Loans and

  Advances

   Cash and Bank Balances -        2,736   5,667    7,803    10,286  12,889  16,170  19,905  24,130  28,885  33,951  

Current Assets, Loans 

and Advances -        2,736   5,667    7,803    10,286  12,889  16,170  19,905  24,130  28,885  33,951  

   Less: Current 

Liabilities and 

Provisions

Current Liabilities -        

Provision -        

   Less: Current 

Liabilities and 

Provisions -        -       -        -        -        -        -       -        -        -        -        

   Net Current Assets -        2,736   5,667    7,803    10,286  12,889  16,170  19,905  24,130  28,885  33,951  

  Total 7,383    15,083       16,902 18,915  20,132  21,698  23,383  25,747  28,564  31,871  35,709  39,857  
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Project IRR Sensitivity of Traffic & Tariff 

14.5.2.2 FINANCIAL STATEMENTS for Debt Equity Ratio of 70:30 and 10% Interest Rate  

Project Cost 

SN Particulars Cost (Lakhs) 

1 

Land Acquisition 

Forest Charges and Land Acquisition Charges. (This includes FCA 

clearing, CA, NPV and Cost of trees, compensatory afforestation 

Acquisition of private land) 

1000 

2 

Environment Clearances 

(Includes expenses towards consultant, data collection, report 

preparation, Public Hearing etc) 

50 

3 
Survey & Investigations  

(Includes Survey, Geo-Technical and Geo Physics studies) 
100 

4 Design, Drawing and Vetting Expenses of Main Ropeway 500 

5 

Main Ropeway  

equipment & technology supply (Considering Imported equipment as per 

CEN standard)  

4800 

6 Tower and other supporting Structures (Indigenous Supply) 500 

7 
(Material Ropeway) 

(Design, supply, custom etc. of  Material Handling Ropeway) 
800 

8 Testing, Erection and Commissioning, Tools Tackles etc. 350 

9 

Civil Works 

Terminal Station Building, HVAC, STP, Fire System Boundary, Building 

interiors, Furniture, Ticketing system, Tower Foundation etc.      

3200 

IRR Traffic In Lakh

0.3   15.4 17.3 19.3 21.2 23.1

200 19.7% 21.7% 23.7% 25.5% 27.2%

257 24.1% 26.4% 28.6% 30.7% 32.8%

300 27.1% 29.7% 32.1% 34.5% 36.8%

350 30.4% 33.3% 36.0% 38.6% 41.2%

400 33.6% 36.7% 39.7% 42.6% 45.5%

Tariff In 

INR
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SN Particulars Cost (Lakhs) 

10 Material Ropeway foundation, Stay, Anchors etc. 100 

11 
Arrangement of Electric Power, DG set, sub-station, etc. Power Line along 

the corridor, Fire system  
500 

12 Project Insurance 20 

13 Project Management, Overheads  800 

14 Overhead costs incl. marketing, accounting, etc. 100 

15 
Consultancy & pre-development charges 

(This includes NOCs, clearances, Legal and other Charges) 
250 

16 Other Services (Retail Outlets, Food Court, Parking, Advertisement etc.) 300 

17 Contingencies 300 

18 

Insurance and Bank Expenses 

Interest during construction, Loan processing and legal assessment 

charges, LC Commission, BG Charges, Other Bank Charges etc. 

1300.80 

Total 14,970.80 
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Income Projections – P&L A/C: 

Rs./lakh

Particulars / Year 1 2 3 4 5 6 7 8 9 10

Months 12 12 12 12 12 12 12 12 12 12

INCOME

No. of Passengers (in lacs) 19.3      19.8      20.5      21.1      21.7      22.4      23.1      23.8      24.5      25.3      

Tariff (Rs) - Ropeway 257.0    270.3    284.3    299.0    314.4    330.7    347.8    365.7    384.7    404.5    

Tariff Growth 0% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Restaurent & Retail Income Per Passenger10.0      10.5      11.0      11.6      12.2      12.8      13.4      14.1      14.8      15.5      

Growth Rate 5% 5% 5% 5% 5% 5% 5% 5% 5%

Ancilliary Income 192.5    208.3    225.5    244.0    264.1    285.9    309.4    334.9    362.4    392.2    

Revenue 5,140    5,571    6,039    6,546    7,096    7,693    8,339    9,040    9,798    10,619  

Opearting Cost

Employee Cost 420       462       508       559       615       676       744       818       900       990       

O&M Expenses 250       263       276       289       304       319       335       352       369       388       

Major Overhauling 350       350       

Royalty for Ropeway -        -        -        -        -        -        -        -        -        -        

Royalty for Other Services -        -        -        -        -        -        -        -        -        -        

Advertisement Cost 50         53         55         58         61         64         67         70         74         78         

Administrative Expenses 152       160       168       176       185       194       204       214       225       236       

Expenses Restaurent & Retail 135       146       158       171       185       200       217       234       254       275       

Total Operating Cost 1,007    1,082    1,164    1,253    1,699    1,453    1,566    1,689    1,822    2,316    

Profit before Int. & Dep. 4,133    4,488    4,874    5,293    5,397    6,239    6,773    7,351    7,976    8,303    

Interest on term loan 1,048    1,048    1,009    904       799       694       589       485       380       275       

Profit before Dep. 3,085    3,440    3,866    4,389    4,598    5,545    6,183    6,866    7,596    8,028    

Depreciation:

- Building 152       152       152       152       152       152       152       152       152       152       

- Plant & Machinery 474       474       474       474       474       474       474       474       474       474       

- Others 284       284       284       284       284       284       284       284       284       284       

Profit/(Loss) before Tax 2,174    2,530    2,955    3,478    3,687    4,634    5,273    5,955    6,685    7,117    

Provision for Income Tax (notional) 268       428       595       779       877       1,153    1,347    1,547    1,755    1,885    

Profit after Tax 1,906    2,102    2,359    2,699    2,811    3,481    3,926    4,408    4,930    5,232    
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